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Abstract

A data tape is necessary for the storage of a
systematized collection of physico-mechanical proper-
ties of rocks. Specific programs permit the obtaining
of descriptive information on the data - ranges, means,
and counts. Statistical routines yield histograms,
scattergrams, and least squares equations. One objec-
tive is to provide information that can form the basis
for some degree of uniformity in such research. Ex-
perience with the programs yielded certain principles
and changes that would improve efficiency. It is
recommended that one choose an efficient means of
data storage, maintain a back-up data source and pre-
cise records, run all descriptive programs first,
process as many cases per run as possible, determine
-ommon scales where necessary for later interpreta-
tion, and label output meaningfully.



1. INTRODUCTION

Several requests have been made for information on how the

statistical analyses used in Technical Report No. 2 have been

handled, especially with reference to the computer techniques
involved. The information in this supplement to Technical Report
No. 2 is a brief summary of these techniques. It includes both
specific examples of computer programs used to obtain the results

presented in Technical Report No. 2 and co.mentary on variations
and possible improvements. These programs are intended as a use-
ful guideline for those doing similar research on their own data
at their own facility.

2. DATA STORAGE

The preliminary work involved transferring the data to mag-
netic tape for efficient storage. First, the data were recorded

on the coded sheets described in Appendix A of Technical Report
No. 2. The data on these sheets was then keypunched on standard
80-column IBM cards. A scratch (temporary) tape was then created
from these cards. The data on this tape was subjected to the
standard UTILITY SORT routine for the IBM 7094. This procedure
provided a second scratch tape which contained the information
sorted according to rock type. The final operation involved the
use of a COBOL program to create a magnetic tape containing the
original data, sorted on rock type, in such a manner as was de-
sired for print-out. Note that the SORT routines often distin-
guish between a blank and a zero. Hence, it is to one's advantage
to be consistent in this respect when recording the data on the
coded sheets. For example, in our case, a three-character field

was allowed to accommodate the number identifying different rock
types. When this number contained only two digits, say 22, it

was sometimes entered as 022 and sometimes as _22. Either way



provide the necessary identification for the corresponding
data. But since the SORT routine considers these as two dif-

ferent things, the group of data for rock type #22 on our tape

is split, an undesirable situation as part appears in one
section of the tape and part in another.

Several copies of this tape have since been made because

constant use eventually results in bad spots that produce READ
PARITY errors. (One good copy should always be reserved as a

back-up tape.) Also, it was convenient to have several tapes
available in order to speed up the computer turn-around time.

For example, if each of two programs requested either tape

#544 or tape #630, it was possible to have both programs run-
ning at once, each using the same information but from different
tapes mounted on different tape drives. This could not have

been done if both programs requested tape #544 only. One of
the programs would have had to await the return of tape #544
before being run. (Our original tape was created for the IBM

7094 because that was the computer in use at that time in our

Computer SciencesCenter. Since then, the CDC 6500 has re-

placed the 7094 as the principal computer being used. We are
now in the process of converting our tape to one internal to

the CDC in hopes that computer usage of the tape will be fe-

cilitated. Then, because of better turn-around time, it may

no longer be necessary to maintain several tapes.)

3. DESCRIPTIVE PROGRAMS

3.1 LISTING OF TAPE (pp. 13-15)

The first step after creating the data tape is to obtain

a complete listing of the tape. Only in this way will you be

assured that all the data have been successfully transferred
to the tape. Such a listing will also provide a useful record

for future reference. It should be notod agqn that one must
always maintain a duplicate tape as a bach-up tape. Accidents



or repeated usage can result in a tape that can no longer be
successfully read by the computer.

After having obtained a listing of the tape, one may want
to run programs that will provide for detailed information
about the data on the tape. Several of the included programs
are of tais naturewhile others perform certain computations
on the data. Each program will now be considered individually.
In the Conclusion, I will comment on other similar programs
that could be r'.in and on certain approaches or changes that in
retrospect would have been more efficient and certainly less
time consuming.

3.2 COUNT PROGRAMS

Program W- 1 (pp. 16-23) is run to obtain information on
the number of non-blank entries present for each of the vari-
ables on the tape. Each variable on each of the eight data
cards per setI-/ is read and compared with a constant, B, that
is preset to blank. If the variable in question is non-blank,
i.e., not equal to B, a counter is increased. (Note that the
counters are initialized to zero as a precaution.) Otherwise,
the counter maintains its value and the program proceeds to
the next test, until all variables have been compared. The
program then reads another record from the tape and proceeds as
above. This process is repeated until all the data on the tape
is exhausted. The output from the program consists of a list-
ing of the variable names and the associated counts or N's.
(Note that the variables are tested against a blank value and
not zero because zero is a legitimate entry, i.e., a blank in-
dicates no data whereas zero is an acceptable value.)

If such a count is needed only for certain selected vari-
ables, then one need read only those particular values from

i/Note that the eight cards that are referred to as a "data
set" in Technical Report No. 2 will be referred to as a"record" with respect to the data tape.
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the tape. (See program la, pp. 24 - 2 6 ). Depending upon the manner

in which your data is set up on your tape, it may or may not be

necessary to provide for reading dummy information in order to
skip to the next record. For example, suppose we wish to con-

cern ourselves only with a variable - say A20 - on the A card.

Then in order for our DO LOOP to execute properly, one of two
alternatives is necessary. We could have the following READ and

FORMAT statements:
READ (l,1) A20

1 FORMAT (lOXA4///////)

where the seven slashes would cause the computer to skip the next
seven cards and begin reading again with the first card of the

next record, or we could read dummy variables as follows:

READ (1,1) A20
READ (1,3) B

READ (1,3) C

READ (1,3) D

READ (1,3) E

READ (1,3) F

READ (1,3) G

READ (1,3) H
1 FORMAT (10X,A4)

3 FORMAT (50X,A5)

where the tape unit we are reading from is Tape 1. The latter
alternative is selected as safer since the interpretation of the
slashes is subject to variation depending on the particular

computer.

Program #2 (pp. 27-30) is a slight variation of Program
#1. For certain chosen variables, it is necessary to know how
many cases there are of non-blank entries for both variables for
the same data set. For this program, the required variables for
each record are read and then each variable for the particular
pair is compared against the blank. If both are non-blank, the
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counter is incremented. Otherwise, the program goes on to the

next test. After all pairs for. a data set are processed, the
variables for the next data set are read and compared. This

procedure is repeated until all data on the tape is used. The

output is a listing of the values of N for the various pairs.

Note that here, as previously, the reading and comparisons are

performed within the same DO LOOP. Because of the large quan-

tity of data, it is not feasible or even possible to read the

data into arrays and then perform the comparisons separately.

One further variation of these programs may be useful. It
may be necessary to obtain such information for the variables

within a particular rock type rather than over all rock types.

Such can be accomplished by reading in the rock type variable

along with the data in question and testing its value against

the vulue identifying the rock type of interest. The sequence

of instructions would be as follows:
DO 100 K = 1,2170

READ (1,1) IRT,A20,A1

READ (1,3) BB

READ (1,3) }H

1 FORMAT (15X, 13, l0X, A4, A3)

3 FORMAT (50XA5)
IF (IRT .NE. 223) GO TO 100

IF {(A20 .NE. B) .AND. (Al .NE. B)) N N + 1

100 CONTINUE

where IRT is the variable for rock type and 223 is the value of

the rock type of interest.

3.3 RANGES AND MEAN VALUES

Program #3 (pp. 31-35) and Program #4 (pp. 36-43) pro-
vide further information about the data on the tape. Program
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#3 is designed to print out all values within specified ranges

for a particular selection of variables and the associated rock

types. In addition, the program computes for each variable the

maximum and minimum values, the number of values, and the mean
over these values.

At this point, it is important to understand that the data
on our tape was entered in such a manner that it could be read

off only in integer or A !ield format. The variables could not
be read off as real variables. For all homogeneous computa-
tions (i.e., computations involving only one variable) it was

not necessary to perform any scaling in order to obtain mean-
ingful results. Any scaling could be applic1 directly to the

results. So if the entry 432 for variable B8 really repre-

sented 4.32 and we got a mean of 397 for B8, we knew immedi-
ately that the actual mean was 3.97. However, if the computation

involved more than one variable, it was mandatory that the vari-
ables be scaled before the computation began. This fact will be

discussed later in conjunction with several of the computational

programs. Also discussed in conjunction with the computational
programs is the reason for specifying ranges for certain of the

variables. (pp. 7, 9 and 10)

Program #4 differa from Program #3 in that the print-out is
limited each time to a particular rock type. This permits the
comparison, for example, of the ranges of values for a particu-
lar variable over the whole tape with the range within a spe-

cific rock type. The actual differences in the program are
modifications to test for rock type and to reinitialize coun-

ters. It is, of course, possible that some variables for a
particular rock type would be blank, and such a situation has
to bo taken into account. It is also possible that the last

non-blank recoxd read from the tape would be of a different
rock type than the preceding. In that case, it is necessary to
provide a way for printing out the last informatior. By insert-

ing the test on END OF FILE, it is possible to reinitialize all
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values, go k Ic and perform the tests, and then print out the

desired information. The test on END OF FITE guarantees that

this last information will not be lost either through exceeding

the DO LOOP limits or through trying to :ead post the END-OF-

FILE on the tape. (Note that the DO LOOP p. ameter goes frcm 1
to 2170 previously and from 1 to 2171 in this case to allow for

this last possibility.)

The following are also to De noted. The manner in which
the DO LOOP parameter is set up requires that the first time

through the loop you test IRT(1) against IRT(0). (The IRT array
represents the values identifying the different rock types.)
To make this test possible, we eqaivalence the first element of

the IRT array, i.e., IRT(l) with the second element of a two-

element array called DUMMY. Hence IRT(1) = DULMMY(2). Then,
IRT(O0) is equivalont to DUMMY(1) which is set equal to the value
of the first rock typo on the tape. In this way, the first time
the program reads the rock type, it reads IRT(l) = 3 and when it
goes to compare IRTlT) with IRT(0), the computer has a value for
IRT(0) and it is 3. From there on, all proceeds as usual.

4. COM4PUTATIONAL PROGIWM

4.1 LEAST SQUARES

Program #5 (pp. 24-26) also reads selected variables from
the tape and compares certain pairs with blank. When both vari-

ables in the pair for the same data set are non-blank, the val-
ues are stored in arrays. However, the values in this case must
be scaled so that the Least Squares Equation will make sense.
For example, if 429 for B15 represents the real value of 4.29

and 364 for Al is actually 36.4, this difference in decimals
must be maintained for the resulting equation to be meaningful.

In addition, the associated rock types are stored in another
array, aad this information (.i.e., the pairs of points and the
rock types for which they occur) is part of the print-out. The
values in these arrays are the input data for the Least Squares
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routine. The routine computes the least squares coefficients A

and B of the equation Y = AX + B from this data. Note that the

comment cards in the Least Squares program deck adequately ex-

plain its source and setup. As many equations as desired can be
obtained in a particular run, subject of course to the storage

limits and time considerations of a particular computer. It

should be noted that the N for a particular pair of variables

must be known in advance. This information is needed not only
for the dimensioning of the arrays but must also be fed as a

parameter to the Least Squares routine. Hence, we see the value

of the Count Programs.

4.2 HISTOGRAMS AND SCATTERGRAMS

These Count programs are also necessary for the histogram
and scattergram routirnes which follow. These require the number

of data points as one of their input parameters. The programs

are set up in such a way that the first par#- of both reads the
selected variables from the tape and makes the comparisons with

the blank. For those cases where both variables have non-blank
entries for the same data set, the program stores the values in
arrays. After the whole tape has been read, these arrays are

put on the disk and serve then as input for the parts of the pro-
gram that produce the scatttrgrams and histograms. These parts
of the routines are taken from: "BIOMEDICAL COMPUTER PROGRAMS,

HEALTH SCIENCES COMPUTING FACTLITY, DEPARTMENT OF PREVENTIVE

MEDICINE AND PUBLIC HEALTH SCHOOL OF MEDICINE, UNIVERSITY OF

CALIFORNIA, LOS ANGELES, JANUARY 1, 1964", W. J. Dixon, Editor.

Included with the print-out of these programs as they have been
adapted to run on our computer are the user's write ups. These

provide information on how to set up the data cards, and the
various options available. For example, the program that gives

the scattergram output could be run just to obtain correlation

coefficients,

You will also note that these BMD routines are on a library
file at our facility and are loaded as part of the user's program
via the control card
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LIBCOPY(STATBIN,LGO, BMD2D)

Hence, the program deck for these two routines is set up as

follows:

Control Cards7 89

Program Deck

7889

Data Cards for BMD Routine

6789

This set up is not immediately obvious from the print-out sheets,
especially since the BI4D routines are not printed out each time.

Another important point is that these routines accept only
real variables as input. That is, the data format card is valid
only in Fw.d format. It does not matter that the variables in

the first part of the program are written on the disk in A for-
mat. The BMD routine will automatically convert them as it
reads them. What is necessary though is that the Fw.d format

accurately represents the true value of the variables with re-
spect to each other. For example, suppose two variables are
written on the tape via the format (A4,A3). Then if the values

1492 and 765 really represent 14.92 and 76.5, they must be read
by the format (F4.2,F3.1) and not by (F4.0,F3.0). The former
will permit the BMD routine to perform meaningful computations,

whereas the latter will not.

1492 - 765 - 727 would be an erroneous and
meaningless computation because the real com-

putation is

14.92 - 76.5 =-61.58
The histogram program is also run to obtain a master histo-

gram for each variable on the tape. (For further explanation
refer to Section 4.4 in Technical Report No, 2ý Thc program is

9m
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Ii
a simple variation of the one included. As before, one needs to

know the number of non-blank entries for the variable in ques-
tion. Then it is a simple matter of reading the tape and trans-
ferring the values to the disk for input to the histogram. In
several cases in our computations, upper and lower limits were
set for the variable and each value was tested not only against
the blank but also against the desired range. This testing was

necessary to eliminate bad entries. These latter had the un-
fortunate effect of altering the scaling on the histogram in
such a way as to make the graph meaningless. For example, sup-

pose the range of Jhe selected variable was 0 to 20, and tha-t a
value of 17.4 had been erroneously entered as 174.0. Then in-

stead of being evenly spread, the histogram would be squeezed
together on the left, with just one value to the far right, a
situation which is of little help for interpretation and com-

parison. In addition, the histogram program can be run to ob-

tain histograms for variables within a particular rock type.
All that is required is the insertion of a test on rock type
similar to the one previously described.

5. COMMENTS AND RECOMMENDATIONS

Experience with the preceding programs has led to sugges-

tions which we plan to use in the continuing research on these

rock problems. We expect these suggestions to improve the ef-
ficiency of the operation and to prevent the reader from re-

peating some of our mistakes.

RECOMMENDATION NO. 1

All programs giving descriptive information about the data
on the tape should be run first. In this way, erroneous or ex-
treme entries will be discovered immediately and the tape can

be corrected or the subsequent programs can be written with tests
that will screen out such values. This will eliminate the need

to rerun programs processed before these errors are discovered.

I0



RECOMMENDATION NO. 2

Investigate the possibility of creating a permanent file

ccntaining one's data. In this way, one eliminates the need to

mount a tape each time a program is run, and turn-around time

should be correspondingly faster. We plan to try thib approach

with the next group of programs we will be running.

RECOMMENDATION NO. 3

Process more than one histogram or scattergram per run by

performing comparisons on several pairs of variables at once

and writing the arrays on the disk in order, one after the

other. Then include in your deck data cards for each of the

successive histograms or scattergrams. (Note the repeat speci-

fications in the write-ups accompanying the BMD routines.)

This technique has been tested successfully in connection with

another problem.

RECOMMENDATION NO. 4

Keep a back-up tape.

RECOMMENDATION NO. 5

Keep careful and precise records. These may take in parc

the form of comment cards in programs. But they may also be

written notations, etc. Only in this way is one able to go

back after a period of time and recall accurately what he didk.

And in addition, only in this way can the information be suc-

cessfully handed over to another person.

RECOMMENDATION NO. 6

Determine a common scale for each of the base variables

in the Comparison Histograms. Use the scale obtained in the

Master Histogram for the variable whenever that variable

-/This is especially important in our situation, because Pur-
due's computer center operation is in part run for student learn-
ing in addition to user service. Thus, there is constant change
in the system and in available routines. This means that
slight changes may be necessary aiy time a program is rerun
after a time lag.
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appears in a Comparison Histogram. Note that the SELECT card
we use specifies an impossibly small interval so that the BMD

program will supply optimum scaling for the values in question.
This approach was necessary since we had nc advance idea as to
the ranges of the variables once the comparisons for the pair
had been made. In retrospect, we realize that we could have
expanded the program that made the original counts and had it

give us maxima and minima also.

RECOMMENDATION NO. 7
Use two label cards for the Comparison Histograms. The

first will identify the variable in the particular histogram.
The other will indicate the variable of comparison, i.e., the

variable against whose values the histogram variable was
compared.

COMMENTS

A few additional comments are directed toward the BMD
routines. It would be convenient if we could feed these a
variable N for the number of data points. If this were possible,
we could eliminate the Count programs and simplify the first part
of the present scattergram and histogram routines. This task is

one to be tackled in the future. It may, however, prove more
advantageous to replace the BMD routines with ones of our own,

possibly utilizing the Calcomp Plotter for the graphing.

It is hoped that the above will be helpful to all who are
inrA-olred in similar research. Perhaps some degree of consistency

and uniformity can be achieved which will make the research un-
derstandable to all involved and which will permit comparisons.

It is also hoped that useless and time-consuming duplications of
effort will thus be avoided. Much can still be done in the area
of programming techniques. What is included here is by no means

exhaustive or definitive. But it is set forth with the hope
that it is a start toward communication and a help toward fur-

ther research.
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PARTIAL LISTING OF DATA TAPE



0 1314
0 1314
A 1424 0 17 1003 0 0
0 1424
C 1424
o 14241013 1 97 1 1o0.
E 1424
F 1424
6 1424
H 1424
A 649 U 1 511004635 OlOq 266

0 949
C 649
o 8491012 3242 1196.26
f 649
F 649
a 649
N 649
A 1303 9 6 91005 0 02 1 261 250 41 1? 71
6 1303
C 1303
0 13031013 31 1 208
f 1303
F 1303
6 1303
N 1303
A 1S2 A 1 102007 0 0208 1 1 291 70 29 ?9
8 1521562 9032112 176 3 124 491c Ise

o IS21012 9032521 389
f 152
F IS2a IS2
o 152

M 1521102 903252 2 A6
A 130 A 1 91007 0 .-0108054 13 285 09 69 -a 43
8 1301562 9032111 152 4 892 389
C 130
0 1301012 99032521 334
E 130
F 130
6 130
M 1301102 903252 2 18
A 92 6 9 121007 0 010105? 51 2S4 137 57
& 921552 33111 *20 342 151
C 92
0 921022 33421 24 03 46 06 59 18 1181 02 200.01
1 92
F 921 04 235#05 08 276410 106
6 92
M 921112 33421 012
A 91 B 9 121007 0 0101052 51 254 131 S7
* 911552 33111 *25 340 263
C 91
0 911022 33421 99 03 117 09 157 18 1801 02 439+11
E 91
F 911 04 5311#13 00 582.15 103
o 91
H 911112 33421 032
A S7 3 91007 0 0102 1 61 262 36
a 5?1552 3311). *11 378 172
C S?
0 571922 33421 97 06 IS4 13 220 20 2871 g3 437.08 33
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F 0Ti 05 460#09 43% 08 476#10 469 1S 514.13 545 111
'4 57

A 46 1 301007 0 0108 1 612 274 16
a '
C 4
0 41022 1033421 324 20 456 40 588 60 7201 )0 91 *7
1 4
F 41 20 92 42S 30 91 #24 60 87 *#?
'a 4
m 4
A 5 8 1 301007 0 0108092 512 272 4S
S S
C S
o 51022 1033421 246 20 394 40 542 60 6901 10 91 +25
E S
F 51 20 92 #2S 30 91 #24 60 87 *?
o S
N 5
A 58 0 3 o1007 o 0102 1 51 256 bi8 581552 33111 *11 378 172C 58
o 581022 J3S21 54 06 1I1 IS 186 20 2581 03 437.08
E so
F S81 05 460*09 08 476.10 15 514.13

H 58
A 59 6 3 91007 0 0102 5 22 206 2446 59
C 59
D 591012 33521 33 1 03 030.01
E 59
F 591 05 031*01 08 033.01 15 038.01
6 59
m 59
A 153 A 1 102007 0 0208 1 291 t4 12* 1531562 9032112 161 4 102 429C 153
0 1531012 9032521 520
f 153
F 153
0 153
N 153
A 154 A 1 102007 0 0208 1 77 ?3
8 154
C 154

0 1541012 9032S21 374
E i54F 154
8 IS4

N 154
A ISS A 1 102007 0 02080S6 538 155 5

C 155
0 ISS102 9032522 A18
£ 155

F ISS
N Is3* 155

A 45S A 4 7100' 0 0102 • S 286 71 14
* 454
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C 455
D 4551012 9032s22 202 ? lUaS.18
E 455
F 4551141 994#20 282 977*19
6 455
H 455
A 259 A 2 92007614 0POSOSb 270 bo 49 1 3A
8 2591562 9032112 127 20*09 59 2bH
C 259
o 2S91012 9032%21 173 6? *is
E 25 I
F 2591 87 68 *20 173 62 *+6
* 259
H 2591102 903252 2 P1
A 260 A 2 10200760A 020S055 280 04 tS 2b 88
a 260
C 260
D 2601012 9032521 496 2 87 *15
E 260
F 2601248 83 *16 496 80
8 260
H 2601102 903252 2 41
A 258 A 2 9W007674 0205055 204 180 3 1
8 2581562 9032112 58 -04 091 048
C 258
0 2S81012 9032S22 25 2 0.5'?6
E 258
F 2581 13 028034 25 028-42
6 258
H 2581102 9032S2 2 n3
A 993 P 1 172007 0 02 05
8 993
C 993
o 993
E 993
F 993
o 993
H 9931112 521 070
A 817 D 29762007 0 02 2 75
6 817
C 817
o 817
f 817
F SIT
6 617
m 817
A 618 D 29762007 0 02 3 264 81
a ale
C S18
C 618
O 816

F 818
6 SIB

N 818
A 816 0 2968e007634 02 3 294 34 71 14
8 816
C 816
o 8161012 J2421 e82 1 09 01!10ou
C 616
F 6141 26 '17 977 43 "20 994 77 *i' 917
a 816
M 16

15
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Program No. 1

COUNT PROGRAM

Number of non-blank entries for each variable on a tape
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000010 ;0 100)0 !u1,?)70
000012 DFLnflC,2) A?oqA4199Al3,Aj*,Aj,A6
000031 7 FORMAT 36XA4,?XA4,RXA3.89,A3,?XA?,dYAI~
000031 PFAfl(193) 615,0169R89H25

00045 1 Iflp"ATC?8XAl,A3,2X%,A3vA4)
000045 PFAfl(14) C)4
0000%3 A FRMATQRX90)
0000%~3 PEhrnf1,5) D2Pqo23,L)2',U~qlVq0?6,rP1e
000075 A FQRMAT?1lX9h4,12XA4,3XAk,0XA4,A3.A*.?..A?)
000075 PFAM 1 94) (W(1) 91391 ,A)
000107 A% F'3,WAT(8A1o)
000107 PFArICl ,7) F3iFI0,F?7.pF*9FI1,F5,F1?
000131 7 FORMAT(l0X,A4,A3,A4,11XA49A3, 15XA4.A3i
000131 PE4'nC196) (RPPT)qlxI*R)
000143 REAnWl9i) H?I9H7
000I53 A iýORMAT(?IXqA494AXA3)
0001c;3 Inl *C AI.tJF.B) NC 1) aN( 1) 1
0001%7 11 TF( fl?NE.R) NC 2) 2 NC ?) *I
0001 63 1? yFf F3,NE.,R) N( 3) m N( 3) 1
000167 11 TF( F4*NF.M) N( 4) a N( 4) *1
000173 14 IF( F%.NE.,R) N( 5) a N( 5) *1
000177 1% IF( AF,.NF1,R) N( 6) a N( 6) 1
000203 )A IFC *47,NE.AR N( 7) a N( 7) *1
000204? 17 IF( iRq.NEOR) NC 8) = N( A) * )
000213 IA IF*( 04.NF.8) N( 9) u NC 9)+I

000217( 19 1FCFjfl.NE,I8) N(1O) a N(10) * I
000223 pn YFCF11.NEP) N(11) a N(11) * 1
0002?7 21 TFiF1?.NEoR) N(12) = Nil2) + 1
000?33 7P, IFCAI3,NE.F!) N(13) z N(13) *I
000237 ;)1 IF(r]4,NER) N(14) z N(14) * 1
000;.43 74 IFCAlSoNEoR) N(15) u 0(1S) + 1
000247 PR ,FC916.NE.19) N(16) a NC(16) * I
000253 PA TF(617.NE.Al) NC17) =N(17) * I
000;P%7 P7 TFMfl1.NE.A;ý N(18) = N(18) + I
000263 PA TFC*1Q.NF.Rj N(19) a N(1Q) + I
000267 79 TF(A20*NF.Pl N(20Y N(20) * I
000773 IM !F?1.leMER NC21) =NCie1) # I
000277 11 TF~n2P.NF.R) N(22) = NCQ?) 4 1
000303 1? YF~rm?lNF.8) N (23) = NC(0) + I
000107 11 TF~n?4*NF:.B) N(24) 2 N(24) + I
000113 14TFCP25*NEqR) N(25) x NCil5) * 1
000317 v F~npos.NE*A) N(26) c N (iC6) +
0;0323 16, TF(F?7.1,E.8B) N(27) a K-(27) *1
000327 100nf t()NT1IJUF
000331 WTTYFtA,Yo9)
000335 9'4Q FORMAT(1H1)
000335 uoPTF(6,99QQ C,.qNfl')9.,27)
0c0350o 999 roRMAT(IH ,?HNC,12,4H) 9 14)
000350 STOP
000I52 LNr,

PRCGQAM LFNCTH TNCI UPTNGj 1/0 PIJFFFPS
003f,16
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Program No. 1A

COUNT PROGRAM

Number of non-blank entries for selected
variables on a tape
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NC 4) x27P
NC5) 18A
NC6)a14

NC 7) a266
W( 8) a385
N 1 9) a417

N1?) a 193
N(13) a A67

W(15) a 421

N (16) a 17A
WIT) a 31fi
N (18) z nl
N(19) a 132?
NC(20) = 57A
N(21) x 994
N(22) a 877
N (23) a 17 r
N 424) a 60l
NC(2s) a 49n1
NC(26) a 389

N(,)A 159

MM'5165f.. 12,19/iSQ.PUROUE MACE 111271(,q,

99.2R*43,4MM'j6/ 3S129NAHA5,TI80,CMb0000,TP1,Pl
09.2A.43 *.
090 28. 43* MAPnN
09.28 .43 * UN S)0 9.28.46.C7TMFi nOO.6 25 SEC. RUN MOD LEVEL 4A
09 o2Ro47,PEOI.IESvi TAPE)-,cS569HYtXoCm349MT,REAO)
14o06.01. MT51 ASRIGNED - S
14.06.01 .REwTND TAPEI)
14*06.01 *L~r.
14#06#64,CX *A47 SFC.
14eo6604*PX 1.%A4 SEC.
149o6904.NL Iion
14.2A.21 .STnP
14-2A*21.CP 37.*%o SEC.
14-26-21-PP 324.070 SFC.
14.26*21.LTNFS a 02?2 OCTAL
14.26.2l.CM J.S64 MW-SFr.
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Program No. 2
COUNT PROGRAM

Number of non-blank entries for bothvariables in the same data set for
selected pairs of variables



* smII Ul i h I I *l a iI £ NI I NaI hui U I N i ft U I NNI g wn l UNNgIai N i a N 1I 1

4 n00A0 4 4. o 000000

- tZ~ zzzzzzzzzazzazzz

. Ie,* . . I . . ..-

00 ---- --- - - -- - -t -0 .V0 - . . ~O r - - ---

............................................ . . . . . .

f-C15. - J 5. .55415 *- I- -- - -b -5.- - - - -- *- - - - - - - - - - - S. -a ..

., PIt•,-,, , 1, i. i 2 ,, W , 4 . •. t , I. , ,@I r. .@.N "W I "

4.%44ix C Q~ lP PI I$f *44mx4
* Sc.----- - ~~~~- - - -' - - - - - - -------- - - - - ------ - - - -- - -

i-*

&LA 4I 4 w- U Wl I

10

0. & . o z Z

+•:-~~~~ -+ -:, • •- + + - ... -+ - +- -- -- - - *-- -- . . . .--....- ---

0.

I- C10 en I. . rP, P, F. 0, 4

I~ -- -- -- -- -. - - - -. -I -1 -* -i -- -1 -l -%. -S -i -~ - -~ - S - -S - - -

41 4W Z2ZZZTZzXZ ZVZZ ~ZZ2ZZ7ZZZ~zZ ZZ X ZZXZ
IAc

-me SIC IZA 4 in j f: IAJ Z 4 0: to ; Cuse eQ.

4 4 1 4& '4 Z t Z Z ZZ Z729Z~7 Z 7

a %t . c . I

N00•1O o00J -4 oooe------QmoJ0---ooo Cmoooo-

0o z -. ~ .0 a-zz zz Zz z w l -CNha~. Z u.aaa z x zhoa.Y

-r -, - - - -" -- -

ly 4 9% 4 .- n -

fl dCae 4 - -0 -. g* - 4a

0- ~ ~ I 4.# 54 4 0 40 Z4
- IL P.O.-*4-s,4 4C 4 ~ ~ l t~ V ~ t tt a u ~~t t tt

O " M In wi "Inin fnMs in"#bn e"nin-I. a 0 0 6a 6 mg~ .0 hiQ P. ho el 'dho -
C.Or~b~rP0Q~lSMtVP.PICN~4 k" cc~bSS an.5 .. %b I-55 55 JS A* m5

I 0 .. .. 5 S --0 c0a, P0
5

MSM~.51 Alr&4 (NIiA0
0-900a 0C 0Z- *N .. *a C 4 4C E 4 C4 C494 4 4 00~4 4 0004040444

0 0 0 0 0:1,1= -:: 0o

C~~nG-- ------- a-



001710 ~ ~ IF( DGoR*A.(Ml? WEf N(03 N(10n)

00T2IFfr9,NE. RN~ElW~8 M12 N(10?)

0074T3 9N. .ANO.(P415.NE@6 N(104) N(104)

00IT5 IF( ().NE. *,ANE),(F14*NE@@ P4(10b) fr

00n7 Fi 9NER).ANO.(I16.NEs8 N107 m N(107) *
00i~o F~t09.E.R).AN4L'(F12.NE.8 N3I(108) 2 P4(1103)

0020~3 IF(lNs .AND.(F13IPJE.4 N)P(109) a Wloo1) *I
00042S IF((EiO.NE*R ).hNO,(F1*.NE.9 h) (110) a IM(123n
0020753 IFUfE1ONET.8 ).AND.(Fj3S.NE*9 N P(113 a Nt1i3 *
0621064 IFU(E!0.NE.I )sAN0.(Fl4.bNE.e ) N~lc14) a N4(112) 1
002175 T!FpF1O*NERg )9AP40.(M1?.NE*e N(113) a N(113)
002106. !F((El0,NE.H ).AN0.(HlZ.NEs8 N3P(114) a N(114) + I
oak14? TF(uEl0.NE.R ).ANO.(F13.NE.0 NtlP(11) a P4(1173 * 1
00~21V! IFU(E~l.NE.R 3.AM0*dF14.NE*8 4) 116& a N(116) # 1
102141 IF'urll.NEoR )*ANO.(M~s.NE&8 3) P(11) a P4(11'r) * 1

IFUE11.oNE9A )oAND*dMI6.NE.R 3) 04120; a P4(121) + I
(10123 iF((Ell.P4E.R ).ANO.(Hj?.NE.8 N)P(119) a N(3191) # 1

W~26IF(pEl?.NEjst )*AND*(H13.NE*H M3 120I 2 N(12o3 * I
0027FF~fl2.NE.P8 3,ANJO.(F17*NE9B N3P(121) a N4(121) + I
6e216IuF1j~2.NF.A ).AND.(F13.NE*B 33P(1?24 v N4(124) * I

00222Tl ?FUrF2.NE.A ).ANO*a116,NE.83 N0123) sN(123) + 1
902262 IP((Fj2.NE.'4 ).AND.(H1T.NE.8 N3P(124) a N(124) + 1
0022953 WuF13F.NE.S ).ANO*(F14.NE98 3) P4(12?) z N(129) * I
002262 1PujF13.NEA4 ).ANO0.(H1S.NE.8 3N(126) 2 N4(126) * 1
002235 IFUtF13.NE.RI ).ANDq(FP41,NE*H N3P(127) a N(127) * 1
002306 IF((F13.NE.4 ).ANO.(HI5.NE*S 3)N(130) a N(128)3 s I
002315 TFU(F14.NE.P ).AND9(M15.P4EeB N)P(129) a N1120) + I
002327 !FtUFI3.NE.E )oAP4O.(M1.NE*B N)P(130) a P4(13?) * 1
00235? TF((F14.NE.9R ).AND*(H17.NE,8 3 4(133' a N(1313 + I
00234T7 IFU(I45,NE~fl ),AND*(M16*NE*B 3)N(132) a N(13?). 1
002377 IF((M15.NIF.R ).AN0.(Hl?eNE#B N3P(1331 x N1133) 4 1

202407 Tf((M16.NE.8 ).AND*(H17*NJE*S N3P(116) a N(13A) # 1
002417 100 CON4TINUE
002421 WRTTE(699003
00242S 904 FORMATfiNI)

C024W 010 FORmMATP -?HN(*12s4H) 9 14)

002440 STOP
002442 FNfl

* PROGRAm LiENrTw ,P4C~lunNG3 Ilfl 8L)FERs
007110

* UNULSED COMPTLLR SPACE

011700

28



I 44..

" I n

a 0"

In fi N on o4 f--in-MC- N o
c"• unV- on4 N,, MeI•

CC 4

, A.:C, .'

49 4

41 7 .

b;}

S..

.1 I : I[

z z
S, I

f" IL z .4, S I .)

I ' z 0 t !

-j I

IN . F. i

-j in I-" "'n- l. 9- M A- m I--II- in t -- a a P"., -I

SIL
S4 J +9 .. ,,I .+ 4 !..

Si ++.4 u- W-A F+- i1
I . P X-C

z -J42 ;m al, P

40 ý a- IN I9 w. v -esIC

-i I & 00 0 wj a 4P MM Pt it WP 19 SOL
20'-



oc

cl- %ex C ccCCC cC c cCI.c cm, or C.cre cc jg IV j.
tmfnN ue) fnl I'~ N

a.

- 40~Cc MCC C rc CC frmCCC ~CCOcMcfýCC.I% -j LfQ r T- 0 0Lij (x

4 '0 N c

N

V) Lpr u L
N Wn b-wI 4A- .

, 4 leIf, m

'0 I-

N - O : -2- ~ U~ a U tL

Z- ~ ~ C;-. ,;P
t ' ': G1A -! !0 inmcc >O nW ,'

~~~~~~~~~~~~~~~ ae 0a~~ 0C- -- Q.. 0C ..- 40 a ~ C I L

C~~~ ~ ~ ~ 0 C.. "JM -;CCMCCC 
CC

-x T- a rmckl9cc c ri
-, - - - - - - - - - - - - - - - - sr go-0 3 4 z ,& 0

zz;zzza: zzzzzzzzzzzzzzzzzzzzzzzzzzz CC*tr~a~



Program No. 3

Program to print out all values within
specified ranges (and associated rock
types) for specific selection of variables
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Program No. 4

Program to print out a particular rock
type of all values within specified ranges
for a specific selection of variables
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Program No. 5

LEAST SQUARES ROUTINE

for non-blank entries for both variablesin the same data set for selected pairs
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OOOA17 WRITFt6,5) 51 (I),TYPE1(T),BI5A1(I1,A~tI5HIS Iu1.zJ1I
n0~00A CALL LSTSQ(JlN0RDRB15'1Alt~l~lCOEFF)
00OOko4 WR I TFa.) I rlFfN
0(06A7? wRITE(6.7) (rOEFF(T)9TXlNROn)
0007n5 PEAD(5.,0) IDEN
000711 WRTTF'(6o~41 J2
0007->l WRTTE(69C) (S2(1),TYPE2cJ),RlSAIcI~lA17815(r)oI3]oJ?)
00074? CALL LI;TS((2,NOHIRn9fl5A17,AI7R15,C0EFh)
00074A WR1TF(A.6) IDEN
00079;4 WRITT(A-7) (COEFF(T),Tu1.NR0IR)
0007A.7 REAI)(Si,?f) IDEN
P00776; wFR!TF(6.4) J3

00Jolný4 CALL LSTSQ(J3,N0RDRRI5AI9,A19Bl5,C0EFFi
0010,40 WRITF(A.6) inEN
(101()16 wRI!TF(Av7) (COEFFi1(Tlq.~NRDk)
(I010';1 READ(59?0) M0EN
0010c;7 WRITF(6,4) J4

QOil~nt CALL LSTSOi(J4,NORpf~ldI5A?0,A20815,CnEFF)
A9111? WRITF(6.A) MfEN
0011,>0 WRITF(6,7)(C0EFFrrI)q1=INRDP)
0011314 RFAD(5oa0) MEN
001141 WRTTF(694) JS
001147 WRTTF(6,';) (SS(T) ,TYPE5(I) .14152(1) ,f?blr,(I) ,IzlJS)

001170 CALL L';TSQ(j5,NoRDR9tS15U?,D2HI5,COEFF)
001174 W14ITF(A..A) IDEN
001? -W1WITF(A-7) (COEFF(T)9,T1,NRDR)
00l;119 PFAO(9970) IDEN
001;);3 WWlTTF(b.4) J6

001?';? CALL LSTSQ(J6,N0RR0P.'l1SQ.D9815,COEFF)
(0 1 ;PC;6 WRYTJF(6.6,) MDEN
PGi?f,4 WRITF(A97) (CCEFF(TPIz1.NRQw)
001?77 REAI)(5,9'0) IDEN
DOIInc; WWI rF(6,4) J?
00131l WRTTF(6,';) (S7(!),TYPF7(1),1415F10(T),F1ORl5(T)9119tJ7)
001114 CALL L4;TSQ(J7,NflRDpR1B5t!10eF10OI5,C0EFFi
001,46n W'PITF (6.6) [DEN
001346 WlP1TF(6.7) (C0FFF(T)9IxI*NR4Dk)
0OiIlA REANS0~,0) InEN
001'447 WRTTF (6*4) JA

00141 'ý CALL LSTSQfJRNOPRDR,1'SF4,F4815,COEFF)
n0147? WRTTF(6*6) IDEN
100141n WPITF(697) (C0FFF(y)9=19N1RDk)
00144,3 REAI)C5,?0) IDEN
0014';) WRITF(6.4) J9
0014rN? WRITF(695) (S9(T) *TYPF'9(1) ,BI'FII T) ,Fl181(I) *IsI.JQ)

001';no CALL L.iT';eJ9,N0RDRR1',r11,F11BI59CnEFF)
00O1tin WRTTF(696) IDEN

POIII;)WWTTFAA.7) (C0FFF(T)9I=19NR0$)k

001';13l WR1TTr(4) A1D

00l';0(, CALL L';T t)JIfN0PnPRl¶'14l1 p21elSC0FFF)

.1015,74WITrF(Av7) CCOEFF(I)9Iu1,NDRk)
0016n7 20 FORMAT(IAA4)
00160i7 4 FnQMPAT(H191///10X,39H5tRAIGl4T LINE LEAST SQUARES FIT THRnUGH9T491M

191?f4P0?NTS (X.Y)///)
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0016(17 6 FORM4AT LLMO 9 RA4)
00O1&fl 7 FORMAT(IMOSX,3HY uFR*3,3H 9 FB.3,9i. X)
001AA7 STOP
001611 END

PROGRAM LENGTH INCLUnING 1/O RUFFFRS

UNU5SFn COMPILER SPACE

0223n0
SURROUTTNE LSTSQ(N!JMNORDRX9YtRETRN)

000010 IN~TEGER RoRR LSTSO0002

000010 REAL MAP(02)YUM2)RT.(0 LSTSnoO3
000010 DIMENSInN X(500)9Y(500)9SX(4O)

C L ST 50005

C ee

C L STS50007

C SLJRnULTINE LSTSO LSTS0OOP

c D.ECKS.USED LSTS0009

C L9TSQ LSTqQ!11O
C LSTSooI1

C PUJRPOSE LSTS0012

C LSTSQ COMPuTFC, AN N TM-ORDER POLYNOMIAL LEAST SQUAPES LSTSno13
C FTT THROUJGH m POINTS. LSTS0014
C LSTS0015
C USAGF LSTS0016

C CALL LSTSQ(NUMNORDR9XqYRETRN) LSTS0017

c LSTS00I8
C DESCPT;TION OF PARAMETERS LSTS0019

C 1411DM - NUMBER OF POINTS USEn. LSTS0020

C qNROR - ORDER OF TH4E DESIRED POLYNOMIAL FIT. L5TS0O2I

C v - NUM-VECTOR OF X-VALUFS. LSTS0022
C Y - NU)M-vECTUR OF CORRESPONDING Y-VALUES. LSTS0023

C OFTQN - (NOnR#R.)-VECTOR OF COEFFICIENTS OF DESIRED LSTS(4024

C POLYNOMIAL ORDERED FROn COEFFICIENT OF CONSTAN7 LSTS002S
C TERM TO COEFFICIENT OF HIGH~EST POWER TERM. LSTS0026

C LSTS0027

C RFMARKS LSTS002A

C THE CURRENT nTMENSION STATEMENT IS SUFFICIENT FOR NiORMR .LE.LSTSno29

C 1.9 AND NUM @LE, 200. IF THE USER WISHES TO CHANGE THE LSTS0030
C DIMENSION STATEMENT To SUIT HIS NEEDS, THE FOLLOWING~ FORM LSTq00l31

C SwOULDU BE USED-- LSTS0037
C LSTS0033

C TYPE STATEMENT LSTS0034

C REAL MATRX(NORDR.1.NOROR.1),YSUM(NORDR+1),RFTRNfNORDR.1) LSTS5O03q
C TMENSION STATEMENT LSTS0036

C DIM4ENSION x(NUM);Y(NUM)9SX(2*NORDR) LSTS0037

C LST%(O03R

C MFTHOD LSTS0039

C a STANDARD LINEAR LEAST-SQUARES FIT 13 APPROAIMATEn By LS)SQ040

C rALCULATING THE COEFFICIENTS OF THE NORMAL EQUATIONIS ANn LSTS0O41
C THEN SOLVING THE NORMAL EQUATIONS USING TtiE GAUISS- LSTS0042

C ELIMINATION PROCESS. ORTHIOGONAL COEFFICIENTS ARE NoT UJSED. LSTS0043

C FOR REFERENCE-- LSTSOO ý4

c mrCRACKEN, D.no AND DORN9 W.S., *NUMERICAL METHODS ANr LSTS004S

C FOR!RAN PROGRAMMING0,JOHN WILEY *SONS(NEw YORK--1Q64), LSTSo046
C PP. 231-2439 PP.26?-275. LSTS~o47

C PPOGRAmMER--RTCHAR0 F. PUK L ST SO04 R

C LSTS0049

C LSTS005I
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000010 WROR a NoRoR~1
000 C 7 ERO '4ATRICFS LSTS00S2

000012 D0 1; TUINRDR LSTSOS3P0O1~3 YSUM(1)P0. LSTSQ0o540000e'5 no 10) Ju1,NI~nR LSTSOOS
0g00n27 RRW*NORDR LST~oos:

00,0noA TRII 9J) 0 LSTS905o
000011 11 SX~uuo*0 LSTS~oO5

C CALCVA.ATE 5S )P4s LSTSoo6o
00005 no20 wjRRLSTS0061

000o"47 00 Z0 I1=1NUM LTa6000040 20l SX(K)wSX.(K)#X(J)e** LSTsQo630o00nc? MO2 00NOD LST So a640O00094 no 2UTu,UMm LSTSnO65

-C TNSE~T IN Mk.1NRD CHNE O DIFFERENT NORMAL EQUJATIONS) LSTS0070
a LSTSQO6AO000 1 As Y$MAX(KI() z YSVM(wIzN.K)y( LSTS0074

00012 GO TO -ftLSTS007S
00011'? 2R ATRX(K.1) 2 NUM LSIsoo760017 31 CONTYNUF LSTS0077

C SOLVE-NORMAL. EQUATIONS(MATRIX, 
LSTS9079C GAUSS FLIMINATION SFQUENCE 
L STSco ~o000174 LITEw2 
LTQS.000 1,5s t3110 Jq19NRflR LSTS40810001,)6 JIzJ,1 LSTS0OS3

OUov-10 JF(J1.N~RnR6t6,S LSTS00830001,42 5 LITEal LSTS0084

OO~j~l Il LULSTsoo910001,42 12 CONrTNuF 
LSTSQO9?0001-4 IFL-flv,1, 
LSTSOOQ-4000O117 1 00 TO (12JNI4D I LSTS00884

0001 1 ~ W~ aMA RX(, ,~~LSTSoo9g
0014, 7 $ATR(J,)MATRE CL K))-B(AR(I))21, 

L STsno9o000?rim III MaTRl ,JS 
LSTS009100010ý 1 SWNINUF~M~ 
LSTS009?

f000104 3FLJ1941 
LSTSQ09l005oU71300 L6 u~wtNP 
LSTSo700

000171 14 CONATINUE * 
LSTSoogs000?,1 "P11 Ia~xJK.NAR9(,K 
LSTSaOI 0000?,?l 1 O MTRX(11,23)OWTT 
LSTS0097000230l 23 '4I4TaYK(imtj)ITR) 
LSTSo) 0400opi7 YSM*TI )UYSj,.0  
LST%07094000247( 00 15 KuqNwr) 
LST5Qo 06nlopo 14 CON*4TINUE ,~ 
LSTSOI 07

0O0?02o 2 EMvATRx(TK)/MATR~fI K) 
LSTsoioR000?'4 MACOTYNUFjw0 
LSTSOIO%

000277 00 15 aO*NH7 
LST50~1?6000243 C0 47 NTRXuZNRO 
LSTsoioI00012c~ MA~TNRNX(.wMTflK- 
LSTSox l0000?cf 11 MINMuI~. 
LSTSQI 15

0003n4 PlIq~uMn. 
LSTSO1 16
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BMD PROGRAM TO PRODUCE HISTOGRAM



SiJUPROGAA'4 LE'dhrH
000052

FJNCTIOP4 ANS5~4MENITr%

STATEMENT ASS5NIMENYS
'£0 . 000017 111 - 000011.1 1' . ou0oie~ 1", . 000016
16 . 000014 its - 000022 10 - ~0000?41 22 - ouofn24
24 - tlooo~e6 2 - 00OAn? 40 - 000030 4; . 000043

RLUCK NAMES £&4L LE"NGT'IS

VANI1AOLE A5513'IMENITS

START OF C04ISTANTS

000040

STAXT OF lEvi'AW1ES
0000s0

STATOF 1'ji14ECTS

UNUSED CU"TLE4 SPACE

0 2?400

PR0(R A 4 6MD3)iV0=I*l5 )I IAES IUT Fbn iTUiTPo QN0U)lA0nfI
cd 0031 ;EtjEKAL P~LOT WITH HIS1UGHAM diJ53JIIA 19~ Ib4 ?"go0r?

C HLAI. II c~CIbtiCkS 6UIP.U~lTTI40 FACLY I'v, ;'lLA qmor)fl0001
c A464O CUNVth;51ON PkTTY drS0~iN Am0'r;00n4

000003 ovWNSION mD~rV:fl00AAr

4D''lnOUfl7
000003 C0NM0OJ XqMFAUqxis~Yw'L Rmfll0OflnQo
000003 EqJIVALENCE (FG*Xr4Y) mAiop
000003 rY0P. M~EObF- A13,ql?2,C123.t)j23,i'jLEqxY Qm0~m)00(Jn

C 4mDe~jnool0O
0O0003 110 F04"T(71tI4MIJ0~5U 9FomL~L eLUl - IN'CLUDIN(b 4(5Tt'kw&.. - veiRStOll 0j6 RADcSU01?

i Aub(. lhi, 1'464' / mDRC~n0U1 1
it*fl4 HFALTH1 S(CIFNCEC COMPIJTI'J( QO.L~!,DL/)cMD~RIAOU1

c AMDRV1001vk
000003 A123m(+b~t4FINISH) qmDqDp001 '

000005 I,123z(#fPRkJt4Lm) qmDvV)-.0UI F
000006 CI2Jm(+60IC'4SVAR) :4MD%;nA00 1
000010 0123(+6i1SELLCT) AM0q0v0u1Q
000011 13 .EAU( 5,1l1I)TOIUESAF'4VN0,NGhAnJT-4AN.uTAPt,*JCA$(U IN00
000037 204 F04MAT(45MOCONTHOL rAknfl INCONNIt'.k-LY nARukmE() OR rp':j'kIwPI) 4m~a0AfU021

000037 IF 1700f,-AlieJ) e(00s2U1.00 -lmDqfl00??
000042 ?0)2 di4ITF( 6.u~ Amrtme0071
000046 201 STOP~ qm~Dno0U?
000050 200 IF (ToOE-tb1e3 eo2,?o3s;?0i q~mujon00)r
000052 203 NTAPEw'ITAP ~4m0qnm0u>
00u054 IF (NTAP.E*E.0) N;APERS ~Qm~nvo177

000062 .SOQ Rm(.1(-1i01,n..U2~q IMf0~
000070 ?05 IFI((NV*NADfllNp-1~l5An) P0692009,2U4 :lmDcrA(0ln
000075 eoh CALL VFC.4CK(N'CAP~t) RMD%100031
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000077 207 4411F( 60,11o) qMorflU03?
000103 wRITF fo20 i(0 vNi%1 %MDIPfU033
000125 11 NT01uNP*NV-NIJ 4MD%#0014
000130 IF(VNU)(N~yro5- 0cD0,00vv
000136 1 ?JCANIHa'dCAMf)d qm~c~rn0o,%
000140 HEA'J( 5911)(- )1,I 1A'n 4M0'-DA001
000152 NyCAHr~u~fOT+,'d mm0onqooi1'
000154 gy(i 211 IuloNCA~i Am~cr~n0Oio

000162 10 Ino 3 IUINP qO)u4
c R** fEAD ' fiv 1F H~A. UPAIA Ao- I~'.) NSPu5F IrlE AiATr,)TX

M0I17 01) 3 jxI,Nv qm0ofl00o44
000201 KR!NP*JN(PTlq~~~&
000204 .3 X 00 X1A A(J) 4PADr0fl046

* 000212 IF(NTRAN) 20?9??92i qm~nnflUO47

* 000217 IFCNV) ?2o~2ii~s? RmO~snn004Q
000221 22 NPVMNP Cimao000ufl
000223 IF (NAOL)) 9949900)9ýsR~;1~~
000224 994 NV a NV + NADDI)qov%
000226 Q99 K I RaqoU~)04~3
000227 DU6 I. N RwOsnn~oS4
000231 xjMI1)uI999V9~9Q 4m0r,,)'l0UjS
000233 *MiIJZ-4q~qyv. am0CnDf00%A

* 000235 00 64 JuKoNtV mqpoi
000237 XMI([IuAMIN!1Xcj).XMI() AtflPO
000244 .64 Al4A(T) AMAAl(X(J),XMA(T)) R~~UK
000253 KzK+NP qmD5Dn~f0o6o

* 000255 63 NPVZNPV+NP 4M~DqooU0A
000260 U0 51) JJ819INq0Ol
000261 R4Fai 41))n)~NL~'L~yF qmDc-nnU0AI
000300 IF (ToJEI-1)1eJ) eo22L,2t9202 RD;~o4
000302 204 jF(NH(Ni4-4))2d1',eO29eo2n0U
000306 215 NHMNH*8 401o~ok
000310 REAU( 591P2)(,NEAU(09[XI9N-~ AWMPlOU'.7
000322 IF(NC) 202ge, A QDno~
000324 (4 NNCM(NC~b)/I foo
000330 IF(NN(-2,y9420Paa2107
000332 I) NG2fl ~mmrrf0o~nw
000333 IJO 1150 IMIVhC aMO~n1oo7?
00h0335 NGIONG241 4moso'o~ Ii07
000337 NG2=NC,2+7 4MOMMU074,

000357 IF (root.-cieJ) 2oeoiU,,fl2 ~DVf07
000361 ISO CO4TINUE r(7

c M~n0I
C IArTFLLE COM4MEMY kQMDeVn007q

C FILL CUMPUTEIK wI)RI w.I1i INP~UT SYMOJLRD;Oon
C ~DrnU4

000364 TF(,YC.kiE.I) CALL ýTIL.(SY'I NO) q~oK[,nQUu~
C4441 1M') 0 14

000370 ~ A-9~

000372 XMqu99999.4MKP0Vqs%
000373 IF(NC-1)2091191? 4D1~A
000376 11 JX14A(l) m~fum
000400 XMA~xXIA(J) 4OIUR
004'402 AMINaXII(J) g~~0q
000403 60 rO 14 q'o')n00qn
000404 12 00 13 In1vNC 4MD%0jn U9oQ1
000406 JENACI) ýM0DROU0@?
000410 XMAAm A"AXI(MAA9rMA(J)n
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000414 13 AMINO 4MIN1(A0TN9AMI(%J)) M(uO
0004V3 14 NPVaO Nrn0;

00042A 10 00 65 1U1Nlqtoon0Q
090426 05 NX(1)mNX(1V*NP-NP q,0~flno09?
000434 NyYUNY*NP-NI OMDKO u"o q
000436 LFNL)239239?4 RMqOKDODO9

000440 24 WRAIIV L;.110) Rm0~0Og1 o

000444 IV (9-NC) 24294e49v2'Q q,4Dr.n UIn I
0009447 24 wPITE( tSIOA)NY9(N'A(T)l9Im,9) jDnU0

000502 cio ro 250 AMNIMOl01fl

000524 DO 26 IalNP 5o~orbing

000526 MYXNYY*Iqor~uo
000530 Yu=A'4Y) RMDqQAf011n

000532 00 eS Js1,NC Rm0onimli~
000533 t4XNNAXIJ)*! cmqf40()~0 I I
000535 '25 1 (J) ax (tx) qmoqf)no1ll
000541 26 WRIIW( 6.kubYqQ(Z(),%ua&qvC) Rm 1Dn 4

C 23 WRIIF UUTPUT TAPE 6,1 (0()bI1Ni ) tm0~m)0U1
000561 wRiIk (6977f7) qmD;flnAi6

000564 23 WWIIF( A.1u3)(IILA0(I)'*I8.NH) qmo~onn011
000577 NN~*Fc4RDN0I
000601 YMAAzX'4IA(NY) RooOi

000603 YMINUKtil(NY) qmDr-oolU p

000605 00 le, jz1,No- MRD0
00060b MYSNYY*[ qaDs~n0 1??

000610 Y*KdmY) amMD%0nU12

000612 DO IS4 ju1.NC AmD~on0I?4

000613 MXSN~XX(J)+T qADquo0O1 %

000615 is l(j)ux(mx) 4~~~0P
000~21 16 CALL PLJTw(Y.YmrNvY.MA~,%X4J,9KmK.914 NP) qm0oflo01~

000633 IF(NNP)31932932 ;mD~onuI7lR
000634 .31 NCU-1 qMmDq000I9

000635 ifl I1o 3.3 qim0rzoO(,A 3
000636 J32 NC.4J RMONIrno1l

000637 .33 CALL PLUTR(YYMINYM~AA.1~lAMAA~*i4(.NNP) QuDqnn013>

000647 e NYTxNY*NP iro01

000652 NYYSNYT-NP,1 mD(;) 0 UL 1 e
6606S4 IF(Nt.'2V929928 CmD 3
000655 28 WRITJgA is*o RmD'.Ifl01 3
000661 NNCsCNP*93/1') mcDUI
000665 N62NNYY-1 qmDq~lno13R
000667 wRITEf 6. 1073NV mcjv1

000675 00 2813 1ul*NNC QmDqD0o0141

000677 NGImNG?+ h ,1 P01
00U701 NGdsNG2+10 q104
000702 IF(NYT.NG2doe3,oeb4,2H4 ;;m O.r0 1l~44
000704 Zq3 NG,2=NYr u!)ue
000706 284 WRIIF( A 91 dt5) (AJ) 9Ja 4%l s1,NG2) R n01

C 29 WRITE OUTPUT TAP~E W0lf (D0(T oki&A 3 M0nOcO1."L~

000724 WRIIE (09M?7) CqMDr,001 414
000727 e9 wRIiE( 6s103lHt~AD(I)91=1,NH) RmDA)f0nQIfl

0007.2 XMAANX4A(NY) 4M~rQ001 5)

000744 XMTNuKXIj (NY) -. oi030005 RD0,00152

000753 35 FNs(XMAX-XMIN)/.34* tD;.o 5
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00O0t65 -4 CALL HIST(N~YYNYTvmPfj.XMAAFN49ip') RMODAU157
000771 be C04TINUE RMDADO015R
000774 GO T0 5 RMOSOOU159

c Am0slo01~o i
000~774 101 FORMAT(A,3y.,1iXT.I M10)rnLA

0074 103 FORMAT (1HO,20XqHAIt1D!)0A

000774 104 PO'tMAT(A6,?12,T~I~11.F .0) 0%olq
C HATTFLLE CO4mEKrJ4O'00A

C IN (W')ER TO CMPLIIF'%IT aO~ft.I dSATILL-LE LtjI'FC~t'LFU. FILL. Alwoqi0u14A

00?4 108 FORMATC1414 "ASF VAPTAOLF, JX916H (LNOSS VA14TAlLEc.#6X*.fi(139qR qmocon017p
0070 )9 FORMATUA~ ,Vj4M IIME VL GIVEN .. J TIF INESA 4Too 1510 bALL AMO0rn0171

11 /13H A NEP VALuLF11.4,24HNAS 8LE~4 SUb%11l]0Tr).//,qO.20
000774 111 F0RMAT(~iXv5C13*HX)) MA01v
000774 112 FOR4NAT(IH t'~r07
000774, 12h FO~mmAT(JA 10111.4) pMoD~o)flU7
000774 210 FORiMAT(14,1 IHORLFm rOOF 3(~)1A~kb,#ie N1. OF VhRTAHLES 3(?Mo )o 9MDý,OCU17*A

A139/I4'H NO. OF CASES 4(;;H. )15o/e4fl NO. UF 9ELErIT0ki CAU 3/4 4MD91RU17Q
lk NU. OF VARTAhlgIS OflDLD 139/22H Wo OF thN CA~O 2H. Ilt/92H N 4m0q)flU1Rn
hOo OF FORMAT CARDS 2H 139/0)qDA,~

000774 END qmDqlnoqq

PROGRAM LIENSTMI INCLU'CING 1/0) RFF~S
005544

8W05DU

FUNCTION ASSiGN~MENIS

STATEMENT ASSIýVNMENTq
I - 000136 5 - 000011 8 000374 9 - 000332
10 * 0004#24 11 - 000376 le - 00040'. 14 - 0004;?3
20 . 000647 21 - 000214 2e . 0)00??l 23 O000%64
24 - U00400 28 - o000rb P.1 - 000721 31 0003

p 32 - 00()636 33 . OU06.37 3* 0 U0076h is 0007903

so . 000771 65 000*27 70 . oo016e 71 000126s
101 . Ilolobi 102 00.10OA5 1U3 0 ooloAl 106 001074
105 - 001100 106 - 00104 10-1 . 001101 100 . 001114
10y * 001123 110 -U01007 III . 0)0114U I);' . 001143
125 . 001145 11.110 0001f1 200 . UOOOsu 2n) . 000o46

&402 - 000042 204 . U000o'.2 204 - 0010)44 afl, - 000010
20b . 000015 ;107 - 0001177 2U.0 . 00030id 21n . o0I1s0
211 - 000127 21ti - 00010b 2'? 0 00044? 203 . 000c;,)3
250 . OOOseo ?tj3 . u00fl4 2d4 . 000706 30$. . 0 0 0,)f%
309 . OflO0bi 948 - 0002?4 9V9 . 0002pb 1771 * 001012

SLOCiK NAMES A4) LENI3T?4S
-03fle2
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VARIABULE ASSIG449E~419
£123 a 00420? 8123 - 00421D cI23 - L-4211 L)Il' *0u3l

F6 - 00121b F-4 - 004?37 I4LAU - (0i523U01 I -00422*

j - U04227 JJ - 004232 K . Ot)423u 4TOF -004222

04 004250 MY .004246 NA!I)J . 0042?o NC - 004235
NCARD - 004223 Na - 004217 Nb I - U00*24 101- 00i4241

N" - 004233 NI. - 004234 li~c -U04240 N4I4 004"5I
NP - 004216 NPV - 004231 NIAPE - 0.042A4 N~rrI . 004225
NTRAN - 01)4221 NV - 00l4215 NA .00316") 4xx - 004110
NY - 004236 l NY 1 0 4 2 S( NYY .U0424!3 SA- : 004214

X4X -004243xJ 0012!b ;;MIN - 0042464 XY -0353214,01

y - 004247 Y14AX - u04?",2 YMIN . o04?ss i 0.3?1034;u1

START OF CONSJTA~NTS
000771,

START OF TEVORARI'ES
001200

STAN! OF JN014ECT

UNSOCOMtPILER OC

007200

suawouTINE '41ST (NYY,ýYTAItA1,A~4AbYi4HNP) 9O01q
C'41S1 SU"HOU1TNE MILST FURP 1Nil0ub 'IVLY 170 0'64 RM 01 n 01 I'l000011 0I4ILNSIUN Xy!11)xIOUt~(I)X(Jt(),Y~r) mfo~

XZ(jb)qd!ONE(J) ,CLAd(r,7) 4MDO~OO1±7
C pMq0Dpo01qq

000611 COMMON XCLAlSXYSYmS RNOAD0,01l49
000011 TYPE INTEOER AM.o40NF9u,'XY9N*OV)1f
000011 k3 FORMAT(1I Fh.l,iX9Aq1,7i6,AjqjX.F~o1)
000011 101 FORMAT(IN
000011 102 FOMTdtlb++.)h*6F~l~)F*/gl(412) 4MD'v00191
000011 *000 FOR~MAT( 8H1 MIN = ole698OX9791 "AA a *Fie*,%) qu0'%0n0194

C 8ATTELLE COM14ENT qmq~uq
C OCTAL 4IASKS INWFfA91) FnH0141 -sO Jki SIZE*.qO)n Q

000011 XNII) 8 0U00UU7177770000o00Uoý mm0qlp0lQ7
000012 Xm(2) a ?7777700000)ouUoooouod Qm~om01'Q
000014 HO.JE(1)a(.61111000) U.ANO4.XM(2) qm0c~onl0Q4
000016 HO4EC2Iw(+,Al100n11l) .ANn.XMI1) Otmrlft02no
000020 )(1)u(+bM --- 00(j) oAJrIm~(2) qmuq!)n,0efl
000022 iJ(2)u(*691000---I.ANn.AmCI) qMD9o~v#n0;f
000024 Mul RmDrD(r0en I
000025 WRITE( l,.400n)AIN9X~4A~A qmorflp020
000034 00 50 141936 4mOrfln02n,;
000041 b0 INT(Doo qmorV Aun 0 v
000044 1)0 100 K81917 RMD'')f00207
000046 Ilo 100 Ju1,ts( Rmosopo0Z

c HATIELLE C04MENr Rmo02fl'o
C MOLLEHIIH BLAINKS Ur.FU TNSIL&) OF tOU60 OCIAL 3LAip'(S, RMR0~0o2lv4

00004? 100 XYIJ*K) a (46H 4 MD~r)0O21 1
0000-57 M14~HOE144I/sy,48mo~i
000062 TX41NaAAiIN/SYMR-lon WM~louill
000064 ZLAO(1)uJ~m1N qmoclp0oi 4
0000*6 00 16 1.293* m%ýol
000066 16 CLA"1ImCLA'd(1-j)#%yMb mnnii
000073 WR1IT( 6.IU1H(CL~b(!,,Iz11,4.,c*CgLaqtJ).,u2,J3,2) qUo.Qbnu2l?

64



000112 1)0 1 IDtNYYONYT q0oZ1IR
000117 fts4(T)/sYMH-T~mjN 9MD%0a90219
000123 !N1'1K)U1j.TIm)#l 409DOOZO~
00012? 1Fl1NT(m)-INTlK))b.,ql RMODODfWe]
000133 Y au' ;0%00022P
000135 1 CONtINUE
000140 YNA~eIN71m) DOO
000142 SC850*0 '4mrf0-0
000144 3? IF(Vt4AX-SC).4)3o,3oI)40~V
000147 31 sCasc.50.0
000151 130 10 32

000152 3) wQI)F( 60ltB)SC 404~00021 4)000160 10J FORMATQ3H rI)P LEFT HiANii SCALL I' ýtw.1) RmDo~onU21
000160 SCm50.0/SC RmDDA ! n 23
000162 15 U0 6 t'1934 R71V100016? xLeINTfl) QMD%0Qil24
000171 LBAL*SC#* M.5003000175 IF(LSA,95 tms0iol2,
000176 5 MHB(3*I-1)/h.1 AmDsorvel
000203 ITS MOD1 (I191)

000210 59 I7~ s0el0~

000221 LsL.-1 4~l~4
000222 IF(L)11,bol qiin~~
000223 11 DO 0 lo K1,L QD7l~

000244 6CO0'd7lN'JImDDnZ
000246 U') I K8U195 bA~n~

000255 In MOU K5 RMDNIAl0251
000261 I]129Z mqrfln026;
000263 3 out#)*1)* 4Mr)6UeK3
000265 Go To 7 4mOSD0?S2%
00026S 2 wu(+1H.) RuDos
0402.67 7 wRITE( A. ,A~!S
0003?1 vwl]IE( 6.1 2)(CLAM(1).i31.34,e),eCLa-RdJ).,a2,Jj,2 QmqDAr6n0??
000340 (RFIUR4N m4~~
000341 END

SJbPftDGRA4 LE43TH
000536

MI1ST

FIJNCTION AS1CIG4MeN15

AVTAIE4qENT ASS15NMNlrT%
I . 000lis 2 - iO00;,b 3 . 00026.3 !D . 00017
6 - 0002'.. 7 . 00upfA7 8 - U00131S in . 00027s
11 - 000293 is - 000164 10 . UOOO6b 23 . 000344
30 - 000152 31 . kifl01'O 3e * 4000144 5,0 . 000041

-ý 000210 6? . O000?1 100 . 0000.?7 101 . 00014s]
102 - 0003bo 103 . 000414 4000 . LIOO3hi

$LUCK( NAMES ANI) L~revTIlS
*037122
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vKimAftg *sIs 104141 S
80K - 000913 MLAI - 03523OL01 0 .U00!s)e I - O000sap

*4 000444 it . u00534 1j . UO~jfi? A -~ 000%23

L n 000532 . 0L'U5?1 md . (3U05~i I ., - 05a
A 00035 SC . 000530 %1M ; '7 0b'#C 01 IX ý'I 00012

N - MOO0 E . 000000Co1 XL. . 00OR31 ~ 000507

XI - 035321C0t Y~4AX . UOO)'2f 1 - 037 103~cCo

START OF C0NWTANTS

START OF TE4PDi(ARIES
000426

START OF INI1RECTS
000440

UN4USED COMPILE4 SPACE
02'12oo0

SJHROU.TINE P~f X.MOI*MA0Wo02A~oC90
CPLL)T' SU9SiIOUIINF PLOTR $Fl1 "S4JU2I) (MOLOIFTE~i JULY 70, 1964 murmo0261
C I5ATTFLLE COr4'4Lwl RMDr0n0~h7
C MASKING VECTOR (XM) R~LnVEU FiWO;4 ePLOTR, w~iq IN PUR-41. qmoconO241

000012 UI14LNSION V(:SOOO0)Y(IrYbI9*(,N(~~*(S u~n2

I 9bF(IO),F~4`T(f)) qmqlO02hq
000012 INTEGER dLANKSqGFo mT9Tr9T,TvA, s 4m"06
000012 UI'&NSION TP'U)*TC(UI M4004
009012 C04MON V9CLAtivXr(5,SyY AMD~flf'02E.
000012 'O04M0N /PRESET/ NCC QMDKOAQZ';f~
000012 100 A FUHMAT(a 0) lquoginodl
000i012 IOU ATHA (INCU0 M;~lef
000012 101 FORMAT(1IH FI-9~A~664vjt23

000012 1112 FOHMAr(IH IJA,AIU.AtI*Ah*.A1) On0
000012 1000 FOKt4AT(1IH 1XIAI4E11~) MfO
000012 1001 FOPAT(15Xo40tSH#....T,I1M) t!rnu?

009012 BLNS(h MOSDO0274

000013 IF (NCC) 4895094P ADIW
000014 SO KL80 qmog,)AoD7I4
000015 GF(1)f(*bHIlA )Qm~snO27?J
000017 GF(2)fl(*bHeA ) mo~r)00enhI
000020 GFA.3)2(#6HN3A %~~f~
000022GF4(,NA )qwonU?
000023 GF(S)u(*bHnA I M4in2

000025 GF(6)=(*bNog A%)~A
0OC326 OF(i.,u(*6HfX 40c.D~n0iqvý

000030 GF(A)m(*hHf$X ) uqM0UiZhD0m
000031 GF(9)*(*6H9A ;km~ltpn02R?
000033 GF(IrIu(,6HI0x
000034 FMTI()m(e#r1(llA OO
000036 F4T (2) .9LANK5 %r)0n0ieQl
00003? FIT(3)aI4LANKS RD9~~
000040 F14x+t5F?)QDl0Q
000041 F'41(5)0(#6'1JAA)/) MN0%D)n0Iql
000043 F4T(6Iu(.EbP47X,) I QM0~!)02IJ&

000044 FM ~I m) (obmos(F 1,.) DQOf400IQ
000046 FmT(glat*6Njtmx)o) RMDRfl00I'A
000047 F141( 10)a(#b10 I d. 3)) 4MDA4nUdQ?
000051 TC&!tIH.) QW~4
000052 T06C.1#4*I Rmo'r)n U299
000054 CALL SCALE(wM1NW%4AflnO9UJyY4IN.YMAKYT.l) §MC")OUJ0fl
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000062 YROYMAA-YMIN qM0DRO03fi1
000064 230 Ji'JY OMD4!04030?

000103 20 IF(KL322SO*e20*e3 RMD0qnVo4n

00007?5 ?07 WRTE A101 RDPUA

000103 TTUTT'YIJ/JtJ.e2 QM0~ !D003 o
000111 ?20CLAH(1)x YMIN koT1on
000113 ~00 222 1.2,10U,0030

000114 222 CLA8(L)mCLAlJII(T-l1 Qm~1J0
00012032 WRITE qu0',Inoj3n
000123 IF('(L)2319?3114 4DD01

000237 2U FL)52050,Ub0,20 qm~sr~nu31?
000124 203j Jw5- RMDADAv)(0313
0002547wjl zoso1CIa, J.1P(Ca1 4 lSI1J9p QmD~qn031v'

000156 I~jKL)k2boeeb0,a6 RMD500316

000131 225 CONTP4LGFJE POnQ3
0003166 TNCYqmG;aI3
000315 TICTTOYnJ03d

0001720LA 11) 00 M 1144TI qoD6
000132 030 22 Jla21F MD02
00013 23 1 KY(1,)wCLAh(-I *I RM0ro03;P!
000333 CALLE SCALEC~iTOL21929CA(Jg~t 92 UlM0~0f~0aD3,
000231 X.(L)2u~i7qI RAMDA37

0 0033 49 WRIFrC),1 6101) '0r~top
000237 IF(NP)ZS0,10,102 4m~r0nC0.3PA
0003452 008 " NjNCmqno
0003547 WRT(A=r)T9m9 5YM(qrN)Iý)9~jIJvP QM0~r~034Em

0003I X(jrF1'8#4AX qm0orinuj4A
000360 IFi(nFF,)as Ub,±0b,10br%03
0003e11 05 xo!.oo CNIU 4moO03a1a

000315 rP(YoF R)u7.1o,1u%
000163~ 10 IF (NP) I09 k~i)0'
000320 11 0 La1 Is5o.4XDTFosopoM..r

000411 0 MuK1 )/6.JM.DA3

000323 16 XY1J)bANb QMDSrI0314
00031733 CALL SAE(MNAt%ýjtMNXAAI QM05DO340)~
000421 X~vXAA-XM). nmORfi0341

C*33 4 FIC5,34 4w0S0n936e
C0is 49 TEL CO,4MENI091 im~qDnU341

0032 1 00*5 Pd PN0ItM(ACl*NCRJTN OID~VmTLCT q4%(06
0035 0ELAY4" 1*~ COO OTIECLL SORM?. lm0E)A03n4

0OU36 X~r'FR'XMX-X MD%0067

j036 IFX-F)u#0*U RM-D9---.-...



AMR00~0364, 1
6010432 9 CGNtINE %M0400036?
0004400G TO 15 OM0Dn036,s
000440 80 DO ob Julo'17D4006
00044Z t45 XY(1lI~uRLANKS 4MDAFDC3yffl
000490 L'1 RMD1000371
000451 00 95 'dujoNC 4NDqJop037p
0004ba SY 140,004(N: qMM0DO0371

J 001145 YD1FFRGYMAX-Y(N! RMOAM00O374
i 000457 jF(YflAFFR)'db0*,$6S.bb RDO07

004t $0 YD 'FF00#0 qRqr0374

000470 90 MOU (K& RMqDKD0037R
000474 1F(M)90#9lVU RMDIfl0379
000475 91 Mabu RMD00034fl
00047b 90 LLNM RMD'4000381
000500 Ks(K-lh'*.1l RNDAOn0301

000504 ~~me(A4-1)O*bq0139
0050 CM400

C SATTELLE COMMENT qMD4D0O03R
C MASK 1.4 PR4OPER~ CH4ARACTER -S~tIRPUIJNE ADUEDi 4y cATTVLLE To OOD0A
c REPLACE INDIANA CO-OlP R~OUTINE CAkLL.D FORMee 9MD%0O03A7

000506 9S CALL FO*RMJ!XY(L.,¶), LL9 SY~d) OMDD00389

000523 IF( MOD (IC95))97,996997 SMODC0391
000527 V6 WuTp RMD%0f0039?
000531 G0 ,,fý41 RMDSDO0391
000531 V~7 W*TC 4MO00D0394
000533 98 WRITE( 6,01A,,(Y(,NN1,7)i,
00056.2 ICI~ Dqt0o039v
000564 60 TO 15 4MCM0f0397
000570 1,3 Mob-JA RMWPO0399
000572 LL85O*m 8~(09
0005741 TsJX RMO%000400

000577 131 TxUA0 qIMDRD00OQ
.000600 1.15 RLAR.AKMAX-(T*XIJ)/r5.Q M504

i 000665 WaTC 0D04
000606 Kw52 RMD0~0040%
O000407 00 31 LsMLL RD000
000611 KinK-1 4MORD00407
000613 la 400O (L*6) RDq00
000617 IF(1-1)29392 RmOEf(l0409
000621 3 watp RMDq;,)1041 0
060623 WRITF( 4,O)Lt,,AI,1N11)W0A M0~rOpo41i
000646 PLA~oRLAU-XIJ AMDRIOf0412
000650 WNTC RMD900041 3
000052 GO TO 31 4MO'iD00414
000656 2 WRITE( 6vj0?)W~fXY(K9N)qNm1,1l?.f qM0D0fi0415
000676 31 CONTINUE RfADA(00416
000704 b2 KLu1 RMDS0tA041 7
000705 GO TO 230 qNODOn04)A
000706 14 NCCso qNDFýD00419
000707 15 RETURN RMDSD00420
000710 END RMDI5D00421

SJOPR06RAM LE46TH
001164
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PLOTR

VATEWlNT ASSISNMENTS

I 000323 2 - 0006S6 3 000621 10 . 000)52

11 a 000320 13 - 00070 1I - 000706 15 - 000707
16 - 000416 21 - 00017 31 - 00067b 49 . 000343
49 - 000350 50 - 000014 Si . U00701 s0 . 000440
6 . 000442 90 - 000476 91 - 00047b 9s . 0005o ?
97 a 000531 96 - 000533 lo0 - 000713 101 w 0C07•
102 - 000726 loS 000361 106 . 00036? I w 0037
108 . 000370 141 - 000577 145 - 000600 201 O 000075
204 - 0001W7 205 - 000154 207 00o0S2 0om . 000245
209 - 000233 210 - 000111 2e1 . 000156 227 - 000119
223 - 000116 225 - 000163 246 - 000160 227 - 000231
23o . 000064 241 - 000077 20 - 000314 66f% a 000460
ebb - 000461 1000 - 000732 1001 - 00073b

BLOCK NAMES A40 LENGTH5
- 037122 PRESET - 000001

vAkIABLE ASSIGNMENTS
BLANKS - 001126 CLAS - 03523001 FAT - 00111* or a 001102
I o 001162 IC - 001146 J - 001141 Jx 0 001147
JY - J01134 JYT - 001143 K * 001145 KL 001133
L 001160 LL - 00116F A - 001161 N 001154
NCC 000000C02 NP a 000000 RIAO - 001163 Sym 037064G01
SYmd O- l0ss T - 001131 TC - 001127 To 001130
TT 0V1144 V - 000000i0 U - 00113? XDTFFR 0011%6
91d 001152 x" 001074 XMAX 001151 XkITN a001150

XR 001153 XY - 0353P1C01 Y - 037103C01 YOTFFR - 001157
YJ 00113? YCaX -001136 Y:IN - 001135 YR . 001150

START OF C04STANTS

START OF TE4PORARIES
001022

START OF INOIRECTS
001072

UNUSED COPILER SPACE
017400

SUBROUTINE TRANS(NeNJONTR) omDqO0O42z
CTRANS SUBROUTINE TRANS FUR 914MOOS JULY 1?7 1964 MOD5000423

000006 DI1ENSION DATA (15000) SMOND00424
000006 COMMON DATA 9MOO40042
000006 TYPE INTEGER C123#TnL 90101060046
000006 ASNF(XMlATAN (X/SOPT (1.0-.**Z)) RMO0CO0421

C 0ep•q004o28
000023 C1Z3n(#6KTRNG9Nl SM00*00429
000024 ONWNI mol0000430J
000026 MARYsO NMO000431
000030 WITE( 6,1403) M04DO00432
000033 WRITC( fl1o0o OM0S00043
00003? IERR0Rwo qMD000434
000040 DO 1000 I1]1NTR SMD0000435
000044 READi 5900)T0OE#NEpNC~tkVC0 NM05000416
000061 IF (T00C-¢123) 300,69300 NM05000437
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000065 3300NJ10093
000066 30 TUR IN102).NEOC,39C
000006? 0 WRITE( I10)9~Nt~C IM05000440
000103 14AUNWIL4-M OD4~06044 1
000111 NBSN*NV-P4. 1 DM0000442
000115 "IComesm.1 DM05000441
000116 I7(NC*(15-NCJ)1500,1sO0,2 MDM0D60444
000122 1500 WRITE( 6*1406) 9D%000044S
000126 60 TO 1000 DM05D00446
000131 2 IP(NC.11) 49 3, 3 ODR0500047
000134 3 iK.CO sDSD500440
000136 MDGN*K-N DM05000449¶ 000141 4 DO 200 JUMBmc IDS05004S0
000143 MA*MA.1 8"05000431
000145 MDSMO,1 oM013000452
000146 5 CONTINUE IMOSDO0453
000146 60 TO (10'ZO'3094O.50e60?0e7O,89Oe400,110,120,130,14ijiNC O000
000170 10 IF(DATAtJ)99.32,6 DM05000459
0001?3 S DATAI#MA)uSGft (DAT&(J); Dm05000450
000201 60 TO 200 ODM0000457
000203 20 IF(0ATA(J)99s11,12 9DM0500456
000200 11 OATA(1MA~u1.0 DM0500459
000211 .0 TO ?00 ODM0500460
000211 12 DATA(MA)NSGRT (0ATAJ).*See4T (DAfA(J),).0) sDM05004061
000220 00 TO ?00 SDM0D00402
000230 30 JF(DATA(J))99,99914 IMMOsO463
u00233 14 DATA(MA)uAL06(0ATA(J))0*o434294481Y MDM5000404
000241 60 TO 100 RMOSDOO465
000244 40 DATA(M4)uEXP (DATAji)) BDM0000466
000252 00 TO ?00 INDSOO0467
000254 SO IFIDATA(Jfl993291? ODM05000464
000257 17 lF(DATA(J3.1.0)ae,1,,99 DM05000469
000263 19 DATA(MA)03,1415926536/2.O MDM0500470
000266 60 TO 400 BDM0000471
000266 18 AUSORT (DATAIJ)l ODM0500472
000272 DATA0MA)EASNF(ta) MDM0D00471
000300 60 TO 100 ODM0000474
000300 60 A80ATA(J)/ON DM05000475000303 souoail.O'N ODM5000476
000305 I7(A)99:23924 ODM0500477
000307 23 IP(S)9",26927 DM053000406
000)11 26 DATA(00A)n0.0 9mosDOO4?9
000313 60 TO ?00 DM05000400
000314 27 OATA(MA)nASNF(SQRT (8)) MDS00004S1
000325 901O 30 DO M05000402
000325 24 IF(8,909,2B,2 DM0,5000483
000327 26 DATA(MA)wASNF(SoRT (0P) DM05D00484
000340 60 TO ?00 IMM05004S
000340 29 AmSQRT (A) MDM5000486
000342 @mSQRT to) MDS000 0467
000345 DATA(MAjwASNF(Aj OASNFP9 SMpDMSDO048S
000357 60 TO ;00 SM0500~409
000367 "0 IF(OATAIJIl31,99931 DM05000400
000363 31 DATAIMA)M~s0/DAYAtJ) DM0S000491
000365 60 TO dO0 DM05000492
000300 80 DATA(MA)mDATA(JlsCO sDM0500493
0003?3 s0 to ?00 IMO0000494
000313 90 IQAyAf4A)uOATAQfl.C0 MDM0D004953
000377 60 TO ?00 DM0500496
000400 100 IFIDATAIJ)33932933 DM0S000497
000402 32 DATA(0MA)N00 IDM0000496
000404 60 TO ?04 IM05000499
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000405 33 0ATA(NA)mDATA(JJ8*Co emSoolsoo@
000413 @0 To ?00 smo100050 I
000414 110 OATA(MA).OATA(ji+DATA(MO) INDSOOOS02
000422 so TO 100 INDSOO0903
000422 120 OATAfMA)aDATA(J).DATA(MO) 110OS3o0504
000430 60 TO ?00 IM0300OSOS
000430 130 OATAfMAI uDATA(j)0OATA(Mn) MSwOsoosos
000435 50 TO zoo @M05000507
000436 140 IF(OATAtMD))187.99915? §MDsooO5oa
000440 157 DATA(KAtwOATAlj)/OATA(Mfl) OMDSDODS09
000445 60 TO ?00 6M05000510
0000446 99 IF(MARY)43944944 SMOSDOOSII

000452 WRITE( s40) 9i05000914
000460 43 WRITE(C94%JSODOI
000466 200 CO4TINUE 9RI050O0SI6
000473 MARYnO RMS0509017
000474 1000 CONTINUE 5MDSO00511
000477 IF(IEAROR)429111191111 8"0D900019
000500 42 WRITE( 6,1401) SMO~O500520
000504 1111 RETURN RMDD005?1

C SMDSDO522
000505 900 FORMATiA69130121I),Fb.0) OMDSDOOS?3

0000 1400 FORMAT(46HOCARO) NEW TRANS OP? RIG& 04o Y&u(314/49 NO, RMDSDOOSPS

ITRANS-SENERATION WILL /77?H STILL dE INCLUDED I4 fHE RRAPHS. HOWEVE @MSO~OSO?m
2R9 THESE GRAP'HS MAY BE. MEAN4INGLESS' /494H ;N1CE SORF VALUES WILL a SMOSOOOS29
3E TRANSFORMED AND OTHERS NOT.) SMDSDO0530

000505 1402 FORMAT(Z 12#ISv219s4XqFj1o5) @WDD00531
000505 1403 FORMAT(I1H6X*23HTRANS GENERATOR CARD(S)) SA40R000532
000505 1404 FORMAM(SHOrHE INSTRUCTIONS INDICATED ON TRA4S PEENEATOR CARD NO.! SMDSD00533

1291X,3MRE-/60H SULTED IN T'"E Vj1Zýk.AlIDN OF A RESTRIC?!ON FOR THIS T @MOD00S34
SRANSFOR-/59H NATION. TUF VIOLATION OCCURRED VOR fFR iTEMS LIS19-0 89 M0500053S
ELOW.) BMDSDO0536

000505 1405 FORMAICIOM ITEM NO. IS) IMDSOC 0537

000505 1406 FORMAMT1OHOTRANSGENERATION CODE 04 CARD LISTED ASOVF IS INCORRECT smoSnsoom
Xe PROGRAM WILL PROCEED WITHOUT TNIS TRANSGEMERAkION.) 9NMOSD0534

5SJbPROGRAM 4ENSTH
000732
TRANS

FUNCTION ASSIGNM4ENTS
ASNF -9 000010

STATEMENT ASSIONMENTS
2 . 000131 3 a 000134 4 0 000141 5 0 000146
6 - 000067 9 - 000173 10 a 000170 it a 000?06
12 a 000211 14 a 000233 1? 0 000257 is a 000266
19 0 000263 20 * 000203 24 * 000307 24 a 000325
26 - 000311 27 a 000314 26 0 000327 at a 000340
30 a 000230 31 a 000361 32 - 000402 33 * 000405
40 - 000244 42 - 000500 44 w 000460 44 *000450

So - 000254 60 - 000300 70 '000357 s0o 000366
90 a 000373 99 a 000446 100 *000,400 lb - 000414
120o 000422 140 a 000430 140 *000436 157 *000440

200 a 000464 300 a 000065 900 *000521 1000 *000474

1111 - 000504 1ýQ0 - 000524 1401 - 000540 1401 . 000570
1403 * 000574 1404 - 000601 11,05 m 000624 1466 . 000631
I500 - 000122
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BLOCK WARS AND L[POT$
031530

VARIAIL[ ASSISINMNTS
A 0 000730 8 a 000731 CO 0 000721 CIpJ * 0e01
DATA * 000000C01 I - 000?15 IARROR 000714 J 0 @00727
K - O0072S MA - 000722 MARY - 000713 go 000*T3Mc 0 000734 No a 000?26 NC . 000717 N * 000716NV - 000720 ON - 000712 ODE o 000711

START OF CO0STANTS
000507

START OF TEMPORARIES

000646

START OF INOIRECTS
000702

UNUSED COMPILER SPACE
020400

SUBROUTINE VFCmCK(NVF) IMOSDOS42CVFCNCK SUVROUlINE TO CHECK FOR PROPER NUMUER OF VARtARLE FORMAT 4ROS IMOSDOO54O000003 IF(NVFFIO,10,20 "MDSDnOQS4
000004 10 wRITEI 6,4000) moMsooos4s
000010 NVFmI IMOSDOO546
000012 50 RETURN RMDSDOQ547

C RMOSDOOS0
000013 20 IF(NVFu10)50,5O9O1 BMDS000549

000016 4000 FORMAT(IPO23XTINNUM[ER OF VARAOBLE FORMAT CAMDS INCntiRCTLY SPLCIF OMD13OOS-3KIED9 ASSU14ED To BE Is) RMDBDOOS52

000016 END RmDDO0551

SJ•PROGRAM LE46TH
000036
VFCHCK

FJNCTION ASSIGNMENTS

STATEMENT ASSIGNMENTS
10 - 000004 20 - 000013 so " 000012 4010 0 000022

BLOCK NAMES AND LENGTHS

VARIABLE ASSIONMENTS

START OF COSTANTS
000o0zo

START OF TE[PORARIES
000034

START OF INDIRECTS

000036

UNUSED COMPILER SPACE

02600
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SA~ROUTINE CAL(~~~4AYNO~TM~~4XY
0002 CICALI SU3PROUTINE SCALE FOR Su# 'PLOTR AWuquq Is* 1954 IMD81OO*55

000012 DIMENSION C(1o) NIO05

000013 ci210ul S0055
0000140 C13)02.00%D039
000016 C(4)s330 RMDSD00560

000021 CfSIU4,tO WM5000561
000022 C(7u7.05 IM01000561
000024 C:4)010#0 RMSDO0f0564
000025 TeSTo*S*(Z**(w2*)) RMDSDO0565
000033 Sr Yq.YMAX-YMIN q0DO6
000034 TYSYR/YINT RMDqflo0566

000036 J*ALOG(TT)*0943429.4819 IMO50sOOOsS
000042 Eell"0*J~o RMDSDO0569
000046 TTnTT/E IM05OO057O
000047 Igo RMDSDO05TI
000050 IFTT1.a0)205,90ls201 SI401000572
000056 205 TTaTT#10,0 ~m0500o;S'
000060 EmE/10*0 Rms~DSoosu1
000062 201 101#1 99405000575
000064 IP(8.I)lt292 SmOSOWT~6
000066 1 ENE010*0 99M05000577
000070 1.1 RIMDOSOOO7R
000071 2 IFCTT.C(I))233920?*201 RtA05o00079
000075 233 YIJmCtI)*E 9940500580
000101 60 TO 203 9MMOO081
000102 202 YMYMIN/C(J) 9N0KD005AP
000105 Jay 99405000583
000107 Taj RMesOO~SS
000110 IP(090001-ABS (T-Y))Z049233*233 SM0D5000SS
000115 204 YIJaC(Lo.1VE SMOSRflO5SA
000120 203 XmU(YOAX#YMINIYIJ-YINT )/2-04.U00001
000125 KsAX M~f0
000127 IF(K)23592409240 RM05000549
0001131 235 YaK RMD0S000590
000132 IP(X-Y)23692409236 RmD0900091
000135 26KK1OD00
000137 ?40 TYNINNK 99409000591
000140 TYt4TN.YI.J*TYMIN RmOSD0059&
000142 TY4AxxTyMIN#YINT*YTJ IM05DO0~95
000144 IF(YMAX-TYM~AX-YEST)109109401 RM94D0900
000147 10 TT.YI4T/10s 9W090005
000150 JYNTTO*000001 994DsOSOA
000153 YIJoYINdT04Y1J/10.0) RM50~0f0599
000155 J*TYMIN/ YIJ RMO09D00600
000157 IF (K)242,9'.1,241 9940500060I
000161 242 J.J-l 94090%r00602
000163 a41 JaJtj*JY.J-I RMND000603
ý00167 JYMJ- %M~90fl06fl4
000~70 RETURN q940%00060%
0001Tý E4D RMDSD'00604

SIJWPROBRA4 LENGTH
000244
SCALE

FJNCTION ASS13NMENTS

STATEMENT ASS13NMENTS
1 0 0000b6 2 . 000071 10 . 000147 s0 a 000033
201 0 000002 202 . 000102 2u3 . 000120 204 . 000115
205 . o00o56 233 a OOOn7 245 - 000131 236 - 000135
240o 000137r 2411 - 00063 242 . 000161
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$LOCK NA*93 AND LENSTMS

VAkIABLE ASSISAMENTS
C - 000220 E - 00023b I - I00?31 J 0 000235
K - 000243 T - U002&1 TLST - 000?3e IT . 000234
x - 0002-000?40 YJ . u0 Y Yq . 000?33

START OF CONSTANTS
000172

START OF TE4PORARIES
000211

START O INOIRECTS
000217

UUWSED COMPILER SPACE
021700

SUBROUTINE FILL(SY'4 NC) NM0ODO0607
C RM•O0OO60•

C BATTELLE SUBROUTINE RMD0DoO6nQ
C RMORO0061A
C THIS ROUTINE FILLS T4L eOMFUTER NURD WITH THE I(KPUT qYMNOL SYM(N) RMDDO0611
C ADDkD TO INDIANA CD-OP VERbION IN ORDER TO C0WtINMEmT ADDED RMOSDO0612
C BATTELLE SUHHOUIINE CALLED FnRM3, 9MD0000611
C Rm0sO90614
C THIS VERSION IS FO A X-RYrE W()RJ W4ERE X 10. 0MDKDn0615
C RMDOO00616

000005 DIMENSION SYM(195) MDRoO0617

000005 DO 10 4ml9NC BOMDR00061

000006 10 ENCOUEIIO,10009SYM(N)) (SY'(N)o lu.oee) RM0DO06?0
000031 RETURN Nm0i0006Z1

9MDO0062?
000031 1000 FORM-T(OR1) RmD%•O6?l
000031 ENO RM•0oo06?4

SUBPRO6RAM LE46TM
000 043
FILL

FJNCTION ASSIGNMENTS

STAIEMENT ASSIGNMENTS
1000 - 000034

84OCK NAMES ANU LENGT04S

VANIABLE ASSIGNMENTS
I - 000042 N 00o04l

STRl1 OF CONSTANTS
000•33

START OF TEiPORARIES
000036

STANT OF INDIRECTS
000041

UNUSEO COMPILER SPACE

012500
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S08ROUTINE fU~m3(bQAPh9 LOI-9 SY"OVL) qMMD00O62S
C AMODA000624
c BATTELLE SUe4HOUTINE ;NODOfl06P7
C limOAmOi6iA
C THIS SUNROUIINF PEQFOk~e. ALL THF MA~pTNC, OPPrAWYONS FOR PLOTR* 4MD90~ol6?Q
C QNOfl0063ol
C GRAPH a THE COMPUTER WORO AT TH41 LUOROINATEI; ID IF nOAEUL. RMn~
C LOC a THE BYTE LOC*?U)N 01!041N 14L CDMPUIEQ 40I Fno tQAOINA*RmR00
C SYMNOL m TI* INPUT CHARACTER TO it LJAflEU. luS1 Floii !HE RMDSOnOe33
C SIA LEFT HCU CHARACTENS OF TH*. CUMPUiFA wORO.* QMDDft0b3
C QMODe00b63
C THIS ROUTINE ANO THF LNTII4L PHO614AM TREAIS TIE PLOTTYNG WOqn 4MDSDA61A
C AS IF It WERE ONLY 6 ALPt4ANO)AERIL; 6AHACTE44ý LOm.'s. iF FT-JUSTIf EM, RMOlDOfl~b7
C ;MD9DA0b3A
C THIS ROUTINE LOADS T04t INPUT SYf~duL AT TME L)CATION LOC WITHIN RmDOfi061qQ
C THE CO"PUTE,1 WOM() GRAP~H, RmODOfi64n
C IF AN ITEM ALREADY FXIS7S AT A LOCATION T0 AE LnADEmon.%004
C THE ROUTINE WI1LL LOAD AN NVf4HER ~j' LETTF0 TAJ)ICAIIN,* THE NUMRLR QMD9D00e4P
C OF ITE45 AT THAT LnflA1TON~. nEFF~4 l TAtNLE VrJR &AULTiDLE..lIEm 4mODo~b4i
C AIPHANUMNEICS. TmF NUMPER OF Il~wmit Ng 11; ;JUai TO rm.E RMAD006oo44
C CHARACTER STORF0 At TARIE(N-I)e qmn 064
C NOT ALL CALLING PROGRAMS USE THIS N.ULTIPLE-t TL4 FEAvioRE, bUT mslO
C IT HIAS HEEN INCLUUEO ý0w THE SAt Uý RTANUA4)I1O,0m. qMDA0006A7
C 4MOc7Dnn0bH

0001)06 D14ENSION TAtdLF'IJb)o MAqK(Q) qMaDAO0b4Q
000006 INTEGER T~bLEP (,NAPH, SYMBOL, kdLAN0%S qmrmoADbs('
000006 OATA(RLANKS'bH R)500r

C ANDDAT0b9'?
099)006 OATA(TAbLEmbH2~22,bH3333J3,b44444,6H~SS~, bo6 6 AA i~b,6g.T777i(1 RmDDp0b~i

I hH88S69999HAAA6HhAdoCýCNDUU qMD90Pf0654
2 6HEEEEF,hMFFFFtF,6H1JU1DItv,fHMHNHHIlHHITyTTIo6M//////, qaMgon(,t,

C QmODr0n0bS6000006 OATA (MlASK. a T7700nn0VooO0Uo~o0o4Jd, 0o77u0oUonVonuoomjI0Qodq 4ANDDno6%?
I 0flO017u0V0000OuOVu69 O000O??u0oU0nool0Uogod RmDrDn1)6%A

d0U00flOU77O0tUU00(IoUr, 000O00000770?,Oonnn1)u) AmO~Ofl0hS9

C RmgDA0n661
C MASK~ OUT LOCAITDN JNL)LR (NVESIli.AlktjN. QDl~

001)006 ITEM a GkAPH.ANlJ.MAc-K(LC) QmDgDO066Y1
C AkMODOt~n64
C TEST TO SEE IF IHEAF ARIF ALHLADY IV DRPAMuHF- iIEmS AT LUCAlIO(N RMD00f066A

000010 LOGIC 0 TAbLLC(18H.AhD*MaSK(L0C) AMODOD066A
0O00012 IF(ITFN.EO.L6ITC) RFIURN RMDOAO066A

C AmDDn~b~m
C TEST TO SEE IF tsLA%IK (1ý9 NO PRFYIUUS ITtmS AT i OCAivoN). q~~oA

000015 LOWI 0 8LAr4S.ANU.VASK(LOC) AMORJnfOblf
000020 IF(ITEaNk.NE.LOTC) Gn in 10 AMDW%)00671

C IF HLANK AT LUCATIOK9 MASK IN SY'~uUL. cmr)o~
060022 (,RAPI4 N (GRPH.ANU.(.NOT.MASK(Lk)?I -).R.(SY,44OL.ANOM*IASK(LOC)) lo"J07
000027 RETURN 

4OR~oflbyt, I

C $CAN THRU MOLITPLE.T1Em AWOLF F04 MATCH. AmOqln~0Q77
000030 10 00 eo 121911,MSD07
000032 L031C a lAHLL(T).Avnf.MAcI((LOC) 4~~~?
000035 IF(ITEH.NEoLIMTC) 60 TO ?0 Mrnen

c IF MULT IPLE-SYMMOL TS FOUNU. MASA IN NEXT SY'1d31 *
0001)40 G3RAPH 0 ((MPoN.oooAKL)))().I'L(~iaDMS(O) QMW~)fnu6A4
000045 RETuRN MAfb&

000046 2r1 CONTINUE
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C IF NO MATCH 15 FOW'dI'o THEN 24. ivAP MmNDOnbgl

000050 GRAPH (GAMAU(NT4S(!L)-R-14EI.N*AKL&) smor.00.06AIR
090056 RETURN RmDRD00649
000056 END QMODfln069n

5&JSPROGRAM LENGTH
000131

4"1M3

FANCTION ASSIGNMENTS

STATEMENT ASSJ WNMENTS
10 *U00030 20 000046~

BLOCK NAM4ES ANO1 LENGTH4S

V01IABLE ASSiINMENTS
BLANKS5 - 00012S 1 - 000130 ITEm - 000J7t LrDAI - 001012?
MASK~ a 100117 TAdLE - 000075

START OF C04STANTS
000060

START OF TE'4P0'4ARIES

START OF INDIRECTS

U4USEO CU"PILE4 SPACE

M Z300
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SCATTERGRAM ROUTINE

for non-blank entries for both variables
in the same data set
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000137 15 IF W509eL1,)') AMODflo034q
000141 6 IF(A)SO50olGl!) RMOP00?o 3%

000143 16 IF(u)?U~0s50ie) qmt3)0OU3s1
000144 20 INUj)1lRD~Uq
000147 (411 TO 100 AMOPOnU3.3,
000147 50 TN.(1)SO q~~us

000151 100 comlJINULE Rm~pflU3S%
0QU154 NT~sTw1N(l) ~tRJODnujqs
000155 KK(uKK11I 4MDPI0f0397
000157 1F(KK)5UO,095iqrUl qM07Dujr

C 4Mýtm~~

C EXtn[NE 400ý,EAN 0iFrPAII0w FVR~ UW/'AN ~4MDDnOU A!

000180 til I ~O 200 Iv.ltrt 4M07Dnu3A~
000162 IF(0P(1)-WK( M)???*Iyiq222 q~u04
000166 19I IHWF 1EST) 19'919#'3?1 JD;?OluJAW.

000170 199 NTEq(RIN(1*1I qmupDnU~jAq
000173 GO To 200 qD~Qs

000173 222 lF(OP(I)-WKtd)l3019P?J4301 4MD;Pr~n0*JA7

000177 223 NTEStwM7E5T1IN(j41) 4mD;onV 3A44
000203 200 COM41TNJE QD0oh

000406 5n() jF(NTFSfl320t32'i.3?l WpOnL)U3 70

0OU12 ~~(vO To .333 RDD07

000212 3e0 NT~slm1 RD3U71
000214 GO1033AOD37

C ýMop)fl037fq

C E~1PekI LUUK OUH~ N~EAT PhOkLEM OW FifNlr,4 CAOU qmDO1 n03l03A

C A12JSbrfIN1SHl RMcDUlO377

C 02J123sPLUISL QM0I7fl0J74

C 4MODI)00jur1

000214 3.1 X=-( , L() ~4MDPDA039~1
000217 CV) TO 313 RMD?Dn3AU7q

000217 301 AUOP(l) RMO)DO39 I
00022? 313 wRIIE( AALf) m97rn0H44

000230 1F(NTAPF-5) 3?*30?.jU4 qMD~fbflU3A

000237 302 Ju'dTAPE Qm0 ?onusR3 A

000241 312 H*EAU(J,1O0P)(1flaTA(X'i'Isl*L4) 4mU?0InQ3R7
000253 IF(1pAFA-ULJ2)3ob,'1?31,)3 RD'O0

000261 3uS 1F(1)ATa-ble:3) 307,3('evvf AMD?03R
000263 3u7 IF(IOATA-A1~d3)3I2q3f'99.3I2 4DD~

000266 30b NTEsTs3 4MDD00U391
000270 630 To 333 RDD04

C00M7 309 NTESTz4 AmDDnOU.3Q1
000272 GO 10 .333 4MOPOA~030 4
000272 304 NEOINIO NIAPE MnUJa

000274JR.
000275 GO TO 312 ~0n 0
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000276 33 RETRuN - - m0DfOQJ9q
00027T 1000 FOk"PAT113A69Ai) RMDP0UO399
000277 2000 FORMAT131t411LLEGiAL c'PLRA1'N Ox NR.LAIION &,tblý Tv CASE SELt.CT~n AMDD00400

IN CARO* PkOOHAM SKYPPufl TO NEI emh~LFM.) qMO2000.fl 1
000277 END mP00m

SURPIONNAN LE441H
00041(

COOL

FUNCTION ASSISNMENTS

STATE10ENT ASSIMpMENTS
I1 '100115 2 - 0001pi 3 - . 000125 4 000131
5 - 000135 6 . OI~ 11 . u00lI1 1? -000123

13 o 00010 14 - 00Ub 1 - (10013-f 1 is 000143
20 - 000144 2b - u(00o34 Ll . 1100031 i! 0 o0042
29 0 000067 50 - u00014. b, . )DWI3 Ing) . 0001s)

191 - 000166 1Yf9 - U00171) 2u0 . 000201 e2; 000173

305 w 0002b1 306 - UUU?6h 301 . Q002'6 i0r, - 000770

32 0i 3J l00027b *u U0020b n - 0001~00
1500 OD00303 2000 U0()3r8 21dgy - "0010 ejvil - U0

$LOCK NA14ES Ah40 LEN'i'T'IS
0 0434I7

VARIABLE A5SSIGNMENIS
A - 000406~ A1LJ3 . uo0on.3 h - 0004nb 0l1)4 - t)00004
cc . 000403 O123 - o000p'*1 1 U 00400 3I)AA. 043461LkiJ

P4 *00033.3 is - U0ouni . - U00402 K~ . 00~40
KK 0004017 KKI - ij0uft'h NrAPE - U000006 Nilcsr . 0oooo

SAY - 00OGOQOC WK( . ouOnil x . u0033e

START OF CU4jTA~NTS
000301

START OF TE'4PD'1ARlkS
p000322

START OF TNO14ECTS
000330

UN4USED C~l4PILE-i SPACE
021300

sU~wHuTJTNE CI)NV(CC. SYM* KA) RmOp~o64n3
CCONV SUBWOUT1Nk CONy FUQ 6MU02UJ (4600 FRPIRt4i 4~~lp m0pl~00*n4

000006 01%tLNSION CLC11ufl)9 SY-(f65), C~t"I'tb) qM)7Ob 04ns
0001006 TYPE iNTEG.ER rcC sym r~AtN 4mOADA0406
000006 0oj8 9K 4mD?0n04n?
000007 r)EC~oO (6910@C((1)) (CNA4(J)9Ja1 ,oqm~orofl000027 10 P.001MAT (bH1)
000027 D0 1 Uj~ x oIoo
000033 CH~AH(JkuSYN(bb-CHAQ~jfl RMP~I)?0041 1
000036 1 C0N1INOP.Cý0004;
000040 2 ENCOUE(befLeLC(1)) (CflAP(J1,Jx1,b) 4MO) 2r)0411
000066 20 FORMAT (bAl) RM0PDn041 %
000066 R~ETURN RmD?!)p041
000066 ENJ. 4J4DPD04 1oý

SJbPR06RA*I LE~dk.Tm
000 112
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FANCTION4 ASS13'AmE,4TS

SIATEXENT ASS15NMENTS

10 - 00)001 ?o -U000~73

SLOCK NAME~S Avi LENGI(PS

VANIABLE ASSIG4MENTS
CI4AR 00 o1 uie I - oo 1)001 1 - lo 11j~

START OF C04~STANTS
000070

START 01 TLAVD4ARLES
00007S

START 01 INDIRECTS
000100

UNUSED COMPILE4 SPACF

SU40ZEPJTY4e) MPD01

CI'afly SOOKUJI I Nr RAIT Y t OR dr-JQ~L xEC'1%qPIi a&TTmvt i0AIE ;iM()?L(004j

000015I8 &QmDflfl04??
000015 KIF(Gf )33, RM07QA04
000007 K IMIT RD'1U?

000010 ~ 0 108 MIaNO 8;)4D0U

000010 30 Ko4AT1OPHNL7Kx41'o.)/A.di 4mDP)a~Iuw/ qrn04P6
00(01045 C0~IFN-K)934RM7007
000017 4 ETuL)i;DP'4Nj
000010G7o5qm~n4(

000P026Rf LE' u mdw1N4

00003157LlROýDU1

00002 40NN(L)BJ Rmpl.)o93



PATTY

FAJCTION ASSI3SiMEMTS

STATEMENT ASSIZýNMEN1 S
3 - 00000 4 "oni 5OfI L100. 2 rffii 000113
300 - 000117

BLOCK NAMES AVJ LEN9TP4S

VAR4IABLE AS51$4MENIS
I -000lD5 11 * 00V1"'4 11 ~ 0li4~ 0001%6b
JJ - OU1!)3 jK - 0003r,0 Kf, - 0001b K) - 0OU140
K2 000h7 LL -(00O]'i LLL . ('90151 '1I - 000134

STAR4TOF C04JSTANTS

STAR4T OF TE'qP0'4*HES
000 126

START OF INDIRECTS
000133

SU.RNOU f INE t.1-UT(NY s),0NPL st(vA0M1sJI) ~Jf0
CPLUT SJBR3OLJTINE Ftw omnr"JU 14;)V 3, 1964
C ~~f04

000010 TP N~t
1 qaCCqJCqP,A4vHUFqnr')9c

000010 TYPE TdTEUiER Cumo4CCC
000010 0I4tINSION C1L(?h5)tKJFQ( ,O-lfO4
000010 oiME~er1ON CcI4i5 L(I3U'09,() C()0T (1;)9TY(ISO) OX (1U) or RM9;V')A0454

00001c C04MON CC9XtCTA9IV,mM, T STM,CJ*.MA~rf0~
000010 EUJ!VAIENCE (Lro ICorit))'eJ 0 f
000010 E~iJIVALFNCF((A1rqC) fl)O4

000010 NVIuNVs1~ ~fU "

000012 AIwC.64//~$S$)- MO'f01

000013 A8*2 .61A*SSSv*) 4mDP0046P

000015 A3x(+b'I******) RmOPD0464%
CCCCC(,CCCCCCCCCCCCCC CflAK-OL FORH N~tf...IARCM 1968 r-CCCLCcrrfrcc msn0
C A4U(4Pi1.*+S

000016 A42(.*I4 ** M4fUA

000020 PL=(+6'4PL0I1NL) RMPDnl04oh

000021 A586H ----- Z QflDPLpn'fA0

000023 Abs6HYA*VUT q CDfl 04 4'
000024 A7m6HSH(IP0N QM1,)~i)fl047?

00002b A~zbHGFE~J1H qM070P47?

000032 AloxbHA98765 4M.DA)00473

C b~AITELLF CUPmmENJ INCQFA'aF OCTAL w()-40 Sl7FJ 10 nu )T3- 4MO?0fl047'
000034 Cm~x370ouo000 UUoniuu n (,uu (Oot4 4MD0'004174

00036 CCCm4O0O0OOUUU000nnflU0Oj)H Rm0'r~nQ477
000037 DOl boo lU1,NV *0RmDPl041k~

000040 CALL SCALE(AMIN(I)0w(1),1O0.,JJJJOAMIN(I),P(I),WlHH) 4m0apfl479
000052 t000 R(1PuRM1-AMIN(I) RmD?DoO4q1fl

C WATELLE COMMENT INCOFASE OCTAL wo'RU %J7F TO 70 )?ibITe 1u~n4 1

5:'4



000062 CM(1)ul7000000UuOOonoutooooR H~loR
000063 cm(2)uO07l?000J uoooouoI'oua 4MPO0403
000065 CfM(3)muoOU77000uOUOUUOUOQu~ R'mDDnO4A4
000066 cm4x000locýO'o~ MP14l
000070 CM(5)a0Q0O0UQO71wfliu0I'o0vd O4)opO484
000071 cm(b)ouou0uooo0ulfocUU0O(j)00 QMD400f04R7
000073 ClubHAAAAAA ANl0~ifl04AR
000074 C4*(eb.e.+0 .1* UMD71OUl4~9
00007 o it 31 3196 4qD70f049n
000077 31 CJ(T)RCI*ANI).C4(I) qmopq"044Qj
000105 IT84 4mO0p0004Q~o
000106 LNO)(64U4))lA.~A9IAq7Ago~,tl amo?0fl0n4q4ý,
000141 0ECOIDE(65,4IoiPtiF)(rY~11),1ulsb'7,) RM0D7Dn04Q4
000160 Ka(K-l3/b~i 0Q
000164 ýý0Ft)RAT(IIA6) q0J~0Q
000164 401 FO'4MATCT2A1) ;MD~lnQ4%?
000164 94 I4FINr) 17 q4mo;flf049K4
000166 KNO QM0D0 0n49'..
00016T on 570 llklvfvPI.RMPOOD
000176 WrAUc(S95GOO (E(l1,I.1.'4) RDOUn
000205 5000 F0~f4AT ISA1U) AmD0~0f05fl
000205 D)ECUt'Ei12,2,A)?,LL,;J,(4Mm(l),Js1,eU) M0o5f
000232 2 FO14MAr(Aboi1.I?*20T12) ~00l~
000232 IF(L IC v-Ut1) 39.,7~ 1M0l~l
000241 17 IF(Z.PLl395,.3 RDP)V0
000243 3 WR4IEF( F.1)T,(i A1)qm0u0flubfl
000257 10 F0l4MATQ4H0~kkow Usi St:LýCTIN CA'AU13')X9l2A(-) M007105OR
000257 CPO To !51 4MORDnusfq
000263 5 o0 b: 11#2 ;%,mD osn~b
000265 IF((NV-MMl) )*mm(l)) 3*T.l Im~i)005l1I
000271 7 IF(M 7011 s %DDOI
000274 CA KRK1 M?~f05
000276 IX(K).mMMU; 4MDo!nosl4
000301 6 tYCK)L M1.1.01
000.305 710
000312 600 KN=K ~00l')
00031l4 LIUU RtAPDnffUSlq
000315 510 LOxLl+1

000323 KICO RM?00I~0521
000324 00 hOO LU0m1)>.r~0 i 5p's~
000326 KMwKfl~l
000330 IX(KIIAI(L) M9f0A
000333 50') IY(lK)zLY(L) 40-~n~c
000337 y~ KKR"67*K 4 M L)),) nl '0 6-1)f
000342 DO0 3? qJ.1,KK Mn',
000343 32 IC(N)NO u'o0'
000347 KLuieSS lop31nO~
000350 D0 13 JJelo,\JI q4o)Q
000352 301 on 12 J819NV
000354 KL8Kl-*1 4mD~nn0',3;
000356 lF(KL-eS5)j2917.j4
000360 14 HEAU( 1I)CIC QML)?)fl0534
000365 KLzl ~4mQop~nl05
000366 12 X(J3.CIC(KL) qMD~0lnOb1A
000377 302 U0 13 Ju1,K 4MOPDOfUS37
000401 LNIK(J) Rm0p~fl05q
000403 MRTYIJI m7Dul
000405 LR21.%-(X(L).Au!h,(L) )/QcL)*So. qDlu4
000415 IF (b?-L)13*13,,0 4mD~r)flU54 I
000417 704MDP)-MI(OO,,S41n...

000432 71 mnMooP~h (M-19b)*I Umo?flpus44
000440 r'28fl 0546

'Ao



000444 ~ ul(2l~I)q0oO4
000452 IF(MI-1) 60,609hiooo~
000455 60 MuUGC0.4.9AND e Nnr*CC (4J) MflQ4

000460 1P(NIJG)619639bi q~~04

000461 63 IF(CC1A3))13.b4.*'. 4MD?D00550

000464 66 CC(m3)UBCC(MJ)ANfl..N0T.C'M.'UI.CCC ~0~0~
000471 Go T0 13
000471 tI M1j0UCM(Al1).AfjU..NGT.CL(4~3) 4MMAOlS53

000476 IF(r"lJI)16913916 qu0DPOWI54

00c,71 1b JC(M3)NISIGN (JAMS (lL('43))#JC(mA)9IC(M3)) RD00S
004506 13 CONTINU~E 4MD~0A0S%5A
000513 f01 HEOINO IT QDOOS

000515 CALL C0NV(CC9SYM*KK(l RDD0%
000520 Pu%'. MD?040b%4

000526 40 C(4d)up
000533 00 41 '40,191015 4MMOp~US&
@000514 41 Cud)NC4 RMO0005fil

000541 on 50 jolg MDDOS*

00054? LmISIdJ) 41400O0956

000544 moIy(j) 4MDP~(005AA

000546 (J:AMIN(m) !M07D0U567

000550 1guR(h)/LQ. RMO;4p04AA

000553 frr4IuQ AMD?0pQoU

000555 51 02+ qRiD?)p05?i

000b60 QuAMtN(L)+R(L) qM0?D00672

000564 D.'4(L/50. qMD2~00571

000566 V0 5? .'daj,510;005?
00056T X(N*QqM7o057%
000571 5? Qw0-0 4uO?000574

000702 S6 F0'4MAT(IIH1 MJl5t

000102 IF(Ll-I1N)5lvU,5Au.5fA1. q4~o0~

000704 59 Kn0 qwDMOUSA4

000705 b70 C014TTNUE~ RM0;)005Ar%

000710 900 ~ROURN Rqn'l0596

SUB8PROGRAM LE44~1H
001137

FJNCTION ASS134MEY'TS

STATEMEN4T ASS] WNMENIS
2 . 000710 3 . 000243 b 0 (00261 . OU0711
a . 0002?4 9 - o0i0Th IV . 0007, -~ 1, - 000166
13 . u00506 14 - h04U 10 . 0004-', Q00

3Z . (100344 40 - uoA0?I 41 . 0000bh 54 - oulo12
60 . 0004!55 61 - 00U471 b 3  . Uuc,,A1 64 000464

70 qjU'17 71 11t00d *l -1 . 'JOO?41 96 . 000 164k
301 . 0003ý2 302 . oQI.'37 440 - 000161 "01 . 000163
510 . 000315 tlo . UODT05 5150 . U0010%. bf' . 000312

701 - 000503 7to - oo0Girý Y90 - U007101 S0lu 000766

BLOCK NAMES A'JJ LENST4S
- 3il71
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VARIAOLE ASSIG'41EITS
Al . 001053 A10~ - 00 1nsf'. All -(10 106t) A? .- 1S

A3 a 001055 A4# - u00I07 Ab ouI0s'l AO, . 001060
A? a 0OL0bi As - oplnfl a A1 u01013 dJr 9)0 1073

C - o31S43M0 CC - UOOflOL0l CL.C vo~Jl0o, clr . 03154361.0

CJ . 03elbbCOI CM4 - tu327s".(L01 CMH U01104. Cl . 0OA0E66

C4 - o00106 0 - IJ11 0hOco Hq- .OOOO ~ 001121

1 0 001107 ic - 0o0ofOoLal0 iul 11 U01)1)I 0111?
K - 039142C01 JY . 03211OLOh J - ',Ul1e Jc . 032156601

JJ - 00112's JJJJ - uu1lju K - uOl~lli lv( - OVII23
KL1 - uolle KM - 001117 Kt'O - U0l3tb L. - 001122
LL - 001115 LD - U01il21 Li - 012 UOIIlu
m"1 - qJ32tibCOI JO6 - t'0Il.33 ml 0 ~01130 4? D 01131
143 a 001132 N - ouOllb NVI - t'0hl~ p 001071

-6 00l0btb 0 - U01114 SIM - 36if1Ioe2.0

x - 03131ý'01 1 - 00107UJ

STAR~T OF C0u4STANrS
000713

START OF TE~4PD4ARIES
001032

START OF INOIRECTS
001046

UUS~ED COWPILE4SPC
017500

SUIR.OUIINE ~~AL20~~
1 LLVAq6dNEWomtPwy'J4) M?(0b.

CIRN3N SLDbNOUTI~Ik TWNCN ýOlI bMIJUeL) yur-H 13, 1qq.64 40qlt

C 4MD?00fUSQl

C Q4mpom)fl'v~

000017 C i%1ENSIUN D0ATA(j5),NNEA(IS JE1,A dl'OlEN W %;4mopOn0S

000017? C04IMON vLCTuR4'w)0,9

000017 ASlJF(KUATAI4 (AX/q0,W1 (1.u-XA**d) A37nl4

000036 1 T~mkN 4mD~)ln05QQ
000040 SAlP=NU0iAlA qmD~ DO 06 n n

000041 ion 3 JUINVI, qM07DA06n]

000043 305 NEVA*NNEwA(J) qmpflr'06fl

000046 LCIJOEULLCUOL(J) 4MOPDn00643

000051 310 LVAuLLVA(JI qm)tDAfl4e

000054 )4NE~u~dNEw(J) 4MD70nU bA
0000s7 315 IF(LCOOE-10) 4,9 m0D0n

* 000062 5 NE~dWANEW MDi

* 000064 4 I)3CIATA(LVA) qm0?D0oOA'1A
000067 1F(LCOUL.-#1P0091?fl. 3  QMu7(fl0bA q
000071 500 q0 TO (10, 0ubl

000115 10 IF(U)999,t, MAnb

000117 1 UATA(NEWA)RO.0 :AMD?')#1061I
* 000121 on To 3 A4O0!DA0b14

000122 d I)AtA(NEwA)3'3%MT tU)) QM0?I061 ',

000132 Go To 3 aA0())nu 0bI
000133 ieO IF(U0I9',1.ie A"OponJfly6

000135 11 IATA(NCwA)aL.u 4M;00 M

000140 Go TO 3 qmOt),nu61 Q

000140 12 UATA(N(UA).SUR~T (U).SURT (U0.1.0) QmD70f0067n
000161 (30 TO 3 M7)Q1
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000161 30 IFIO)99999,1. R"0200'0622
000163 14 UATA(NIEuA)uALOAU)*.43479,4M89 4MDDoOb?1
000104 GO TO 3 RO0?o00P4
000174 40 UATA(NECUA),wpAe to,,' RMDPOO96PS
@00204 0O TO 3 4100P01006P
@0020s So IP(u~q9*,7,1 RMDPD0f0627
040207 17 IFIU-1.0o18.1q'Iv9 RMD?000628
000212 19 DAMANE0023J.141592sk5/200' RmDDO0629
000215 GO TO 3 9MDPOOO01V)
00U215 18 ASSORT (D) RMDPDO0631I
000220 UATA(NEWA)MASNF(A) DP03
000230 an To, 3 9a4DPDn0b33
000230 60 AmD/(SAMP*1.¶) 4MDD0oU634
000233 0104+190/(SAMP01.U) - MD0P0063%
000237 IF(A)9992394 qtMD7PD061A
000240 e3 1F(b)99,7921 RDD0i
000242 27 OATA(NCwA)zMbNF(S(QQT (R)) RDO01
000255 60 To 3 4MDPDft0b19
0002S5 24 IF(8)99,28BVRDP009
000257 20 UAr NMEdA)BASNF(SORT (W) RMDPD00641
0901272 60 TO 3 qw~ponoS&p
000272 29 AESURT (A) RMDPOf064 4
000275 IHaSURT (8) MP)04
000277 UATA C~wA)uMSNFUA),jiSNF~d) qb4OPD0064'
0010313 (iO To 3 ýMNOD0064A
000313 to IF(U)31999931 4MDI?O00b& 7
000314 31 UATA(N4CwA)u1.U/o CoMDoo"64
000317 GO TO 3 RMOPD0~064LQ
000320 On UATA(AJEWA)x0+bbME* qm0pflnobsor
000324. GO To 3 qMOPDAl061;
000324 90Uq(EA~UbL MDPD00b5'
000327 c6O TO 3 mDP6l

00033 33 A TA CNEWA) 311u aRNE RC hJ)006

00033? 110OA TA C NE WA) ao O*UA I A (NF olb) RDq~

000344 GO TO 3 ADD0%

000351 130 UATA(NEWA)uO/UA[1NC~F~b) ,Dno4

000356 G(O TO 3'M2DU4

000365 001 w'TO 1E:xAu

0035 ItoD4NEOuNT.~.~I~ NTUTO~)N)LII Nws 'ASIF1.AO .Ir QuOOnU066
000367IF(2,4M R(-/29H tLTI INA4.VOAJNo /iiR~MC 04F~ mD;,Ouftal
OOO72 bUIF( DT'A(NSP~b4/IIH '1IOj Tk.VOATO CJmr/, CM M u?1n04

0OU36 It IF~) 3903sJRMD7A098

00------------------------------------------------------------------



OVi0*45 1605 FORMAT( ON CASF NO.15) q.4OPDO0684
0,0445 1406 FO~mAT(4SM0THIS CAI;F NflL IWOEW E LI, FOR ALL VAr'1Ak81 04 RMD2000687

C RMOPOOO684
000445 END RMDPDO0649

SJSPROGRAM L.EftdH
000574 Q
T ftNGE 4

FUVNCTION ASSISNmEiTs
A5IKF 0 O002e1

STATEMENT ASS14NMENTS
3 w 000406 4 . U00004 5 . Qooone 1 000117
a - 0001e2 10 - 000115 11 - 000135 1? -000140

14 - 00U163 17 - uO0?rf7 lb . OoZo~b 14 - 0u012
20 . MIS1S 23 - 000?4r, 21# . U0025b III - o00024
as - OD0257 29 - 000'?7? 3U . OV0161 31 000314
33 . 000331 34 - 0003f60 40 . 000174 42 000444
so . oou2ub 60 - 00023U 70 -U00313 bo - 00320

90 o0O34 go - 000411 100 000330 11rA - 000337
120 . 0 00 34#4 ISO - uouu~s 141) -U00356 150 - 000165
160 . 000372 170 . 00037b 305 -000041 JIM~ - 000ooll
315 . 0000DI 401 - 0(104ps 4u? 0004,15 bon - 000011
503 - 000377 504 -000403 140#s 000451 141p . 000ri05
11408 . 00()510

BLO0CK NAMES AN) LENGTP4S

V0AHIALE ASSIGNmEsTS
A . 000512 H - 000573 bZdNEW - 00000J 0%~r* - 000567
O . 000511 ITEM - uloci05l j . 00056J$ LCmuE - 000565
LL.CODE - 0000u1 LLVA - uounp? LVA . uUOShb mEv~Y - 00004
N . 00000u) NEwA - ourUA% Ntl~H . 00OS70 NNr OA . 000000
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IA. Tape Input

Most of the statistical programs hz~ve provision for in-

put of data prepared on tape by mea.s of an Alternate Input

Tape. Use of tapes for data provides a very ccnpact storage

of data files. The tape for one data file may be reread sev-

eral times to allow several analyses from the same data file

by rewinding the Alternate Input Tape. Of course, data in-

put may be from data cards if preferred.

IB. Standard Data Input

The form of Standard Data Input is given below:

Variables
x1 x2 x3 ... X

1 2 x1 3  . . . xlp

2 x 2 1  x 2 2  x 2 3  . . . X2 p

Cases 3 x 3 1  x. . X

31 32 33 3p

n Xnl Xn2 Xn3 Xnp

The headings xi, x 2 , ... , Xp represent variables, e.g.,

age, sex, weight, etc. Each row in the table represents a set

of corresponding values of these variables, e.g., the age, sex,

weight, etc. of a given individual. The entries xij in the

table are called data valucs, the whole array of these numeric

values is called the data matrix, each row of the data matrix

is called a case, and each column is called a variable.

The Standard Data Input is keypunched case-wise. That is,

all the data values of the first case are keypunched in order

on one or more cards. Then starting on a new card the second

case is punched, etc. Each case must have the same format

(see Section II-B). This means that from one case to the
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next, each variable value must occupy the same physical lo-

cation on the card into which it is punched.

In general, not all of the fields on a card will be con-!
sidered-as part of the data matrix. For example, identifica-

tion fields such as the subject number are seldom included.

The desired fields are selected by means of the Variable For-

mat Card specification (see Section II-B).

II. Preparation of Proqram Control Cards

The statistical programs are written in a general form so
that a wide variety of problems combined with optional compu-
tations may be handled by each program. The user specifies cer-

tain parameter values, optional computations and optional

output, the form of the data input, etc. on Program Control

Cards. Standard program control cards which are used in many

programs are described in this section. Instructions for the

preparation of other control cards specifically required for

ah individual program appear in the program description.

Unless otherwise stated, each numeric field of a control

card should be punched without a decimal point. The decimal

point is assumed to be at the extreme right of the field, and

blank columns will be interpreted as zeros. Thus, for example,

a field including Columns 1-6 (1 through 6) which contains only

a 1 in Column 5 will be interpreted to mean 10. In general, on

control cards numbers should be punched in the rightmost col-

umns of the field. This is called right-justification.

I1A. Transaeneration Cards

The term transgeneration is used to include transforma-

tions of input variables and creation of new variables prior

to the normal computations performed by the various programs.

The transformations described below are performed on the
values of the variables in each case. In these examples, the

symbol xi will denote the ith variable as well as its value.
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Examples:

logl 0X4 ÷ X4  log1 0 X4 replaces X4

C x5 c replaces X1

2 + X3 X2 X2 +X 3 replacesX 2

By successive transformations, more complicated rela-

tionships may be obtained. For example:

(i) To replace X5 by+ X four transformations are

required:

Variables as they are stored at each step

Transformation X1  X2 X3  X4 X5

X12 1 X1 X 2 2X3 X4 X5

2 23 ÷3 X1  X2 X3  X4 X5

X 2 x 2  24  2
X1 + X3  X5  X1

2 X X 1  
2 + X

X X X2 X 4 /x 2 + X3
2

In this example, it can be seen that the original values

of X are irrelevant. Actually the variable X5 may be a dummy

variable introduced by the program specifically to provide

capacity for creating new variables by transgeneration. Dummy

variables may be required for intermediate storage in order to
effect some transformationp.
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-1 -,

mR 2
(ii) To replace X by exp (-1/2 X three trans2ormations are

required: xI x 3
Transformation 1 3

X 1 2 .0XX12 2X3SX ,x1  X x2 x3

-1/2 X1  -X1  -1/2 X12 X2 X3

exp (X1 ) ÷XI exp (-/2 X) X2

(iii) To replace X4 by + four transforma-
4 X2  •10g1OX-X3+100)

tions are required:

Transformation X1 _x2 x3 X4

X4 -X 3  -X 4  X1 X2 X3 X4-X 3

X4 +100 -, X1 X2 X3 (X4 -X 3 +100)

lOglo0 X4  X-'X X 1 2 3 10g1 0 (X4 -X 3 +100)

X +X X X X X2 +logl o (X4 X3 +lO0)
24 4 2312 4X

The transformations are performed in the order in

which the 'ransgeneration Cards appear, so that, for example,

the two tzansgenerations 2X + X followed by X1 -2 2 X1 will

result in 2X1 -2, whereas X -2-o- X1 followed by 2X 1  X1 will

result in 2(X -2).

TRANSGENERATION LIST

Notation to be used in the following transgeneration list:
i, j, k are variable indices (need not be different)

c is a constant

a1  a, a3.. are constants
an/2 3

4A
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n is the number of cases, or sample size

n

The mmn Xi n X..

n 1/2

The standard deviation s i=n-L-. (X= ji-Xi)2]1
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Code Transgenerat iof Res triction

01 /,F-4Xk v i 0

02 /' + /T. +l -+ > 0

03 1og10Xi* Xk X i> 0

04 e k

05 arcsin 0 < 'C <

06 arcsiri / Xi-(n + 1) + arcsiri /(x .+1)/(n+1) Xk 0 < ('C/n) 1

07 1/X i Xk x 1#0

08 X +c+X

09 Xc Xk

10 xi4k > 0

11 X +CX k

12 xix X

13 X X)*XJ

14 X j/xY*~: #0

15 if X1  c, 1 k

ot~herwise 0, -k

16 if >Xi 1- Yk
otherwise 0 X

17 lcg~X e Xi k x i>o0

18 XjX Xk
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II

Code Transgeneration Restriction

19 Xi/si ÷ Xk

20 sin Xi

21 cos X Xk

22 arctan X i Xk

23 xXj Xi > 0
23 X]jXk Xi>

X.
24 c c > 0

25 Xi+

26 C +Xk (Leave code i
blank)

27-39 Not defined

40 If X. = a1 or a2 or a3 .. ,a then c + X;

otherwise X remains unchanged.

41 If Xi is blank, then c * (X -0)*

otherwise X remains unchanged.

*Note that in reading numeric fields, a blank
field and -0 are equivalent.

42 If Xi = a or a 2 or a3 ... , a 7 , then X j Ik;

otherwise X remains unchanged.

43 If Xi is blank, then Xj + k (X. p -0)

otherwise Xk remains unchanged.

When a violation of a restriction in the right-hand column occurs
during transgeneration, the program will print a diagnostic mes-

sage. Most programs will proceed to the next problem, if any.
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Some programs will delete the case where the violation occurred

and continue the computation. Other programs will screen all

the input data from additional restriction violptions before

proceeding to the next problem, if any.,
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1. Standard Transgeneration Cards

Standard Transgeneration Cards are used with programs which

use Standard Data Input (see section IB). Let p denote the

number of variables in the data matrix, m the maximum num-

ber of variables allowed by the program for any problem and

q the number of variables added through transgeneration.

Any of the variables x1 , .. , xm may be used in transgener-

ation. The initial values of the first p variables are read

from the input data file (Data Cards or Alternate Input Tape).

The initial values of the remaining m-p variables are left

over from previous calculations. After transgeneration

action of a particular case, the values of the first p4q

variables for that case are used as the values of the trans-

generated variables. If the p+q variables required for the

computation are not the first p+q, they must be relocated.

This may be done by using transgeneration code number 25.

The numbers p and q (q may be positive, negative, or zero)

are specified on the Problem Card. The indices i, j, and

k from the transgeneration list may exceed p or p+q but must

never exceed m.

Card Preparation

Col. 1-6 TRNGEN (Mandatory)

Col. 7-9 Variable index k

Col. 10,11 Code from transgeneratinn list (restricted
by availability in particular program)

Col. 12-14 variable index i

Col. 15-20 Variable index j or constant c

Col. 21-25 Blank

Col. 26 Number of ai's for transformation 40 or 42

Col. 27-32 aI value

Col. 33-38 a 2 value
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Col. 63-68 a7 value

The constants c, a1, ... , a 7 are punched with a decimal

point if used with variables which have an F-type formrt
and without a decimal point if used with variables which

have an I-type format (see Section II-B).

The Standard Transgeneration Cards for the three samples on

pages 3 and 4 are:

(i) TRNGEN001100012.0000
TRNGEN003100032.0000
TRNGEN00511001000003
TRNGENO0501005000000

(ii) TRNGEN001100012.0000
TRNGEN00109001-0.500
TRNGEN00104001000000

(iii) TRNGEN00412004000003
TRNGEN00408004100.00
TRNGEN00403 004000000
TRNGEN00411004000002

IIB. Variable Format Cards (for Input)

The word "format" usually refers to the arrangement of

information keypunched on a card. The format of a data card
is a sequence of fields (variables), each of which occupies

one or more columns. For the computer programs a format is

a set of specifications according to which information is

read into the program from punched cards. The specifications

tell the program which parts (or columns) of the card to skip,

which parts to regard as all one number, and which parts to

regard as several numbers in a row. For instance, it is the

format which tells the program whether a card punched

"345890021" is to be read in as "34.5, 890.0,.021", or "34.,

9002.1" , or "589.002", or "3, 4, 58, 90, 0, 2, 1", etc. It

does this by givW-g the program a sequence of specifications
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which indicate the size of a field and the mathod of han-

dling that field (i.e., skipping i;, entering it into the
computer as a whole number, entering it into the computer as

a number with two decimal digits, etc.).

The format also tells the program how to read in a cer-

tain set of cards when more than one are required to contain

all the data for one case. In most programs the format de-

scribes the variables for each case. Each successive case

is assumed to have the same format.

If the formats for the programs were fixed in advance,

all data would have to be punched on cards in the same way

for every study. Since this is not usually convenient, the

statistical programs have been written so that the user may

vary the formats according to his preference for a particu-
lar study. For this reason, they are referred to as "vari-
able formats". The program is informed of the format which

is to be used by Variable Format Cards. The user must spec-

ify on the Problem Card the number of cards used to keypunch

the variable format.

In addition to providing an economical method of pre-

paring data input cards (by defining fields to be as small as

possible, or "packing" the data), the variable format permits

considerable freedom in controlling data input. For instance:

It allows the user to select for each case only

those cards which have fields of interest. (See

Examples ii, iii, vi below.)

It allows the user to select only those fields of

interest from among the fields of each card. (See

Examples iv, v, vi.)

It allows the user to scale the data input, i.e.,
shift the decimal point.
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A complete description of formats can be found in

FORTRAN programuing manuals such ae those available from

IBM representatives. The features commonly required for

the statistical programs are described below.

1. F-type Variable Format

The F-type format is the most frequently used in the

statistical programs. It is required when the deci-

mal point is keypunched on the card or when the dec-

imal point is to be placed by the program. All data

input values must be signed (+) or unsigned numbers

with or without a dcimal point punched.

Specifications:

(a) "nFw.d" F is the floating point (decimal)

indicator; n is the number of fields of
width w (includes sign and decimal point if
punched); and d is the number of digits to
the right of the decimal point if the deci-

mal is not punched (0 < d < w). If the

decimal is punched, d is ignored. If n is

not specified, it is assumed to be 1.

(b) "sPnFw.d" P is the scale indicator; s is a

scale factor (explained below); and n, w

and d are defined in specification (a).

(c) "mX" (alphabetic X) X is the skip indi-

cator, and m is the number of columns to be
skipped.

(d) "/" (slash) indicates "go to the next data
c~rd."

Depending on its location in the format state-

ment, the "/' will either direct the program
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to go immediately to the next ca--d (ignoring
any further I.nformation on the current card)
or skip one card altogether. For example,
if a format begins with "/", the program will
automatically skip the first card, read the

second, skip the third card, etc. If a

format ends with "/", the program will auto-
matically read the first card, skip the sec-

ond, read the third card, etc. (See Examples

ii, iii, V, vi.)

"/"indicates "go to the card after next."

Two slashes "//" will direct the program to
skip two cards. Any number of slashes may

be used.

The format is keypunched beginning with a
left parenthesis, a sequence of specifica-

tions, and closed by a right parenthesis.

Specifications (a), (b), and (c) are followed

wy a comma, except preceding a slash or

right-hand parenthesis. Blank columns within
the format a:. ignored. Columns 1-80 may be
used unless otherwise specified.

1 3A
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Examples:

(i) (12F3.0,F4.0,11F2.0), punched in the first 20 columns

of the Variable Format Card, will describe 12 three-

column fields followed by 1 four-column field, followed

by 11 two-column fields. Each data card will be read

according to this format.

(ii) (12F3.0,F4.O,11F2.0 /), punched in the first 22 columns,
will describe the same Zields as in Example (i), but

will also i-,struct the program to read the first card,

skip the second, read the third card, skip the fourth,

etc.

Two slashes at the end

... , .F2.O/)

will instruct the program to read the first card, skip

the next two cards, read the fourth card, skip the next

two, read the seventh card, etc.

(iii) (/12F3.0,F4.0,11F2.0), punched in the first 21 columns,

will describe the same fields as in Example (i), but

will also instruct the program to skip the first card,

read the second, skip the third card, read the fourth,

etc.

Two slashes at the begif-ning

(//12F3.0,...

will instruct the program to skip the first two cards,

read the third, skip the next two, read the sixth card,
skip the next two, etc.

(iv) (l0X,F6.0,2X,2F3.0), punched in the first 19 columns,

will instruct the program to direct entry of data from

each card as follows:

14A
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(1) Ski? 10 columns.
(2) Pick up a six-diigit field in Col. 11-16.
(3) Skip 2 columns.
(4) Pick up 2 three-digit fields in Col. 19-21 and

22-24.

(v) (5X,2F6.0,Fl.fl,3X,F5.O /5X,F6.0)0 punched in the first

32 columns, will instruct the program to direct entry

of data from each pair of cards as follows:

(1) Skip 5 columns.
(2) Pick up 2 six-digit fields in Col. 6-1l and 12-17.
(3) Pick up a one-digit field in Col. 18.
(4) Skip three columns (Cal. 19-21).
(5) Pick up a five-digit field in Cal. 22-26.
(6) Go to second data card.
(7) Skip 5 columns.
(8) Pick up a six-digit field in Cal. 6-11 of second

card.
(9) Repeat for each pair of data cards.

(vi) (5X,2F6.O,Fl.O,3X,F5.O //5X,F6.0,/F4.O,2X,F1.O),

punched in the first 47 columns, will instruct the pro-

gram to direct entry of data from each set of four cards

as follows:

(1)-(5) Sample as Example v.
(6) Skip second card and go to third card.
(7) Skip 5 columns.
(8) Pick up a six-digit field in Col. 6-11 of third

card.
(9) Go to fourth card.

(10) Pick up a four-digit field in Cal. 1-4 of fourth
card.

(11) Skip 2 columns.
(12) Pick up a one-digit field in Cal. 7.
(13) Repeat for each set of four cards.

SCALI NG

Scaling may be indicated by using either the "nFw.d" speci-

fication or the "sPn~w.d' specification. This specification

will not often be required.
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"nFw.d" Specification:

When the decimal point is not punched, the d of the above

specification instructs the program to divide the whole num-

ber picked up by 10u. For example, F6.1 will specify that

the number picked up in a six-column field be divided by 10,

F6.2 will specify division by 100, and F6.6 will specify

division by 1000000.

Stored number = punched number /

When the decimal point is punched, d is ignored.

Examples:

Punched Format Stored
Number Specification Number
2468 F4.0 2468.0
3691 F4.1 369.1
4810 F4.3 4.810

4911.32 F7.0 4911.32
4911.32 F7.4 4911.32
172115 F6.6 0.172115

The entire format for these specifications might be punched as:

(F4.0,F4.1,F4.3,F7.0,F7.4,F6.6)

"sPnFw.d" Specification

Whether the decimal point is punched or not, the s of the

above specification instructs the program to divide the num-

ber picked up by 10s. For example, 2PF6.0 will specify di-

vision by 100, -2PF6.0 will specify division by .01.

Decimal point punched,

Stored number = punched number /10s, -8 < s < 8

Decimal point not punched,

Stored number = punched number /I~sd
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Examples

Punched Format Stored
Number Specification Number

7432 IPF4.0 743.2
74.32 -5PF5.0 7432000.0

7432 2PF4.3 .07432
7432 1P2F2.0 7.4 & 3.2
7432 2P2F2.1 0.074 & 0.032
7432 OPF4.1 743.2

7.432 -3PF5.0 7432.0

The entire format for these specifications might be punched

as: (lPF4.0,-5PF5.0,2PF4.3,iP2F2.0,2P2F2.l,OPF4.l,-3PF5.0)

Mixed "nFw.d" and "sPnFw.d" Specifications:

Once the sPnFw.d specification has been used, it will hold

for all Fw.d specifications to the right of it until another
sPnFw.d is encountered.

If the sPnFw.d specification is not necessary to the right of

its occurrence within the variable format statement, then

OPFw.d should be used for the next specification to the right,

which will hold then for the remaining specifications.

Exam le:

(vii) (2F3.l,2X,F4.2,-6PF3.0,F4.0)

The program interprets the last field as -6PF4.0.

(viii) (2F3.l,2X,F4.2,-6PF3.0,OPF3.0)

The program interprets the last field as F3.0.

(ix) (lPF3.0,F2.0,OPF3.l,F4.2,F4.0)

The program interprets the second field as lPF2.0.
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2. I-type Variable Format

This format is required for programs designed to process

only integer values. The specification is "nIw", where w
is the width of the field (includes sign if punched), and
n is the number of fields (assumed to be 1 if not punched).

All data must be signed (+) or unsigned integers with no
decimal point punched. Examples corresponding to those
given for F-type are:

(i) (1213,I4,Ii2)
(ii) (1213,14,1112 /)

---. ,1112 //)

(iii) (/1213,I4,II2)

(//1213,...

(iv) (lOX,16,2X,213)

(v) (5X,216,Il,3X,15 /5X,I6)

(vi) (5X,216,Il,3X,15 //5X,I6 /14,2X,I1)

No scaling is permitted with I-type format.

3. A-type Variable Format

This format is required for programs designed to process data
with alphabetic, numeric, or special characters, or combina-

tions of these. The specification is "nAw", where w is the

width of the field, 1 < w < 10, and n is the number of fields
(assumed to be 1 if not punched), Each specification of a

field results in a computer word consisting of exactly 10
characters. When w < 10 the characters are positioned in

the left of the field and the remaining characters are
filled in with blanks. The following examples illustrate
certain rules.
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Punched Format: Stared*
-Data Specification Data-

12.0 A4 12.0bbbbbb
AGE A3 AC. Mbbbbbb
CANCER R6 CANCERbbbb

Al $bbbbbbbbb
X+Y=A A5 X+Y=Abbbbb
DX,0RDY A8 DX,OR,DYbb

AGE A6 bbbAG~bbbb

*b indicates blank character

IIC. Variable Output Formats

All the itatistical programs use Vari~able Format Cards

to describe the input data; a few require their use to de-

scribe output data, that is, data to be printed, punched, or

written on tape by the computer. The function of the variable

Format Card is the same for input or for output: it is a de-

scription of the data in the medium external to the computer.

Input and output formats are identical except for the follow-

ing minor differences:

1. In F-type formats ('1nFw..d" speci fications), the decimal

point is present (except when d0O) in the output medium,

and a column must be allowed for it.

2. in using the scale factor specification of the form

sPnFw.d", the external represetitation of the numrber is

10~ times the internal number. Thus, if the internal

number is -15.9357, a specification of 2PF9.l would give

"bb-1593.6" in the external mediumn (punched, printed, or

tape output).

3. Each "li~e" of an input format for cards or of an output

format for punched cards must not exceed 80 characters in

length. Each "line" of an input format for an alternate

BCD input tape or of an output format for printing or for

a BCD output tape must not exceed 136 characters in length.

4. Position 1 of the printed line is used to control paper

spacing and normally should be left blank (to produce
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single spacing) by using SI.X" as the first specification

of the format. (Thus, when printing, only 135 positions

are actually available to contain informatio~n.) if double

spacing is desired, it may be obtained by using "iHO" in-

stead of "lX".

Note: Care must be taken to allow sufficient width for
the maximum size number that may be described by
the format specification. (in describing input
formats, this is essentially automatic because

___________it is known how many columns of a card are de-
voted to a particular number.)

Example: Suppose it is desired to write an output format to

print 27 signed numbers in F-type format to 4 decimal places,

the maximum absolute value of the first 13 being less than

1COO and of the last 14, less than 50. The specification

13F10.4 allows room in each number for: 1 space, sign, 3

digits before the decimal point (< 1000), the decimal point,

and 4 digits lto the right of the point. This gives 130 char-

acters on the first line, plus 1 for position 1 (for spacing

control.), and the first line is filled. Similarly, 14F9.4

may be used for the last 14 numbers. A new line is started

by the slash ("/") in the format statement. if the spacing

control is to be a double space before printing the first line

of the group and single spacing within the group, then the

complete format w~ould be (note the use of "lX" in line 2):

(lHO, 13F10.4/lX, 14F9.4)

If it is desired to separate the numbers by more than one

space, the following format might be used (three lines will

be necessary):

(1H), llFll.4/lX, 2F11.4, 1OF1O.4/lX,4F10.4)

For further control of line spacing in ou~tput formats, n con-

secutive slashes will produce n-l blank lines.

20A
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lID. Finish Card

This card will notify the program that thea entire job

is finished. The program will complete its computations

and will return control to the system monitor.

The preparation of this card is as follows:

Col. 1-6 FINISH

21A
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I. Preparation oi System Cards

The system control cards listed in this section are

described in detail in the User's manual.

A. Job Card

See User's Manual section 3,1.1.1 THE JOB CARD.

B. REQUEST Card

See User's Manual section 3.1.1.13 THE REEST CARD.

C. LIBCOPY Card

See User's Manual section 5.1.1 BINARY LIBRARY (re-

placing CSCBIN with STATBIN).

D. LGO Card

See User's Manual section 3.1.1.5 THE PROGRAM CALL

CARD.

22A
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IV. Examples of System Cards

A. Job Card

1. 7777,JONES,CM60000,T100.

CM field length =60000 (octal)

time limit = 100 seconds !decimal)

priority level = 1 (decimal)

2.l~l'.,SMITH,P5,T64,LllOO.

CM fiel-i length = 4000 (octal)

time limit = 64 seconds (decimal)

priority level = 5 (decimal)

line limit = 1100 lines (decimal)

3. 33333-BRcMN,CM50000,T85,P10,L3300.

CM field length =50000 (octal)

time limit = 85 seconds (decimal)

priority level = 10 (decimal)

line limit = 3300 lines (approx. 50 pages) (iecimal)

B. LIBCOPY CARD

1. LIBCOPY(STATBIN,LGO,BMD8V)

2.LIBCOPY(SCTATBIbI,LGO,WRAP)

C. Typical Deck Set-up

Jobcard with,CM70000, P5 ,T32, LllOO.

LIBCOPY (STATB IN,ILGO ,WRAP)

LGO.

T-8-9 (end-of-record card, --.ltiple-punched in column 1)

(program control cards and data)

6--7-8-9 (end-of-information card, multiple-punched in
column 1)
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D.* Source Library

If a source listing of the program is needed, the

source decks are contained in the C.UON file named

STATLIB.

The following example shows how to obtain a
source listing of, compile and execute program BMD3R.

Jobcard with CH77000,L3300,T64.
COMQ4ON (STATLIB)
EDITSY14 (CinC~4PILE , OPL'-STATLIB)
PETURN (STATLIB)
RUN(S, ,CcO4PILL.,

7-8-9 (end-of-record, multiple-punched in column 1)
*COPY, Bt4D3R
7-8-9 (end-of-record, multiple-punched in column 1)

(program control cards and data)
6-7-8-9 (end-of-infornmation, multiple-punched in

column 1)

For further details of the Source Library see the
User~s Manual, Section 5.1.2. SOURCE LIBRARY.

24A.
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|I~II
.. Program Name: BMD5D

2. Central Menx.,y (CM): 65000

3. General Description

a. This program provides a method by which graphs and histograms can
be produced.

b. Output for this program includes:

1) GRAPHS. Two methods of plotting are available:

a) This first method gives a one-page graph which has 50 units
vertically and 100 units horizontally. The points are
automatically scaled to conform to these dimensions, and
a scale is printed both horizontally and vertically. The
points (data cards) need be in no special order.

b) The second method gives a multiple-pace graph with as
many units vertically as there are values of the base
variable. The values of the base variable (data cards)
must be ordered and consecutive. The base variable is
not scaled. The cross variables are scaled by the computer
to conform to a horizontal dimension of 100 units.

2) HISTOGRAMS

A one-page histogram can be produced, with a maximum of 34
intervals. The width of the interval must be specified; how-
ever, if the specified width would result in more than 34
intervals, the program will print comments to this effect and
will compute a new width which will give exactly 3 :.- intervals.
Scales are printed on the vertical and horizontal axes.

c. Limitations per problem:

I) p, number of original variables (I < p< 500)
2) n, number of cases (2 < n 5 15000)
3) q, number of variables added to the original set after

transgeneration (-499 < q _ 499)
4) p+q total number of variables (I 0 p+q f 500)
5) (p+q)n total number of data (2 < (p+q)n < 15000
6) m, number of Transgeneration Cards 00 <" m < 999)
7) k, number of Variable Format Cards (I < k < 10)

d. This program allows transgeneration. Codes 01-14 of the trans-
generation list may be used.

4. Order of Cards

Cards indicated by letters enclosed in parentheses are optional.
All other cards must be included in the order shown.
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a . Job Card iIII A
(b.) REQUEST Card(s) III B
c c. LIBCOPY Card IIC
d. LGO Card III D)
e. 7-8-9 Card (multiple-punched in column 1)
f. Problem Card
g. F-type Variable Format Card(s) II B)S~(h.) Data Inpu~t Cards Y B

(Place data input deck here if data is from
,aa rds)

(i.) Standard Transgeneration Card(s) (*-1 II A)
Sj. Selection Card
k. Heading Card(s) / Repeat from each

(I.) Cross-Variable Card.,' graph or histogra'm

Repeat f. through (I.) as desired

rm. Finish Card - II D)
n. 6-7-8-9 Card (multiple-punched in column 1)

5. Preparation of Cards Specific for this Program

f. Problem Card

Col. 1-6 PROBLM
K i7-12 Alphanumeric problem name

13-15 Number of original variables (0 < p< 500)
16-20 Number of cases (2 < n < 15000)
21-23 Number of Selection Cards
24-27 Number of variables added to original set after

transgeneration (-499 < q ý 499)

Note: (2 < (p+q)n < 15000)

28-65 Leave blank.
66-68 Number of Transgeneration Cards (0 < m < 999)
69-70 00 Data input from cards

08 Data irput from logical tape unit 8
71-72 Number of Variable Format Cards (I < k < 10)

j. Selection Card

A Selection Card has seven purposes:

1) lo indicate whether a list of the data input is desired.
2) To indicate whether a graph or a histogram is to be produced.
3) To indicate the base variable of the graph or histogram.
4) To indicate the number-of lines of heading desired for each

graph or histogram.
5) Tý indicate for graphs how many variables are to be plotted

against the base variable. ( < 14)
6) To indicate for graphs the choice of the type of graph.i: 7) To indicate for histograms the width of an interval, :•

*1. - PREFACE to the CDC STATISTICAL PROGRAMS
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If the Selection Card specifies that a graph is to be printed, the
Heading Card is followed by a Cross-Variable Card which indicates
the cross variables to be plotted agai-st the base variable and the
symbols used for each cross variable.

Col. 1-6 SELECT
7 Number of lines in a heading. Each Heading Card

specifies one line of printed output. The maximum
number of lines allowed in the heading is two. (See
card k.)

8 0 Listing of input data is not desired
1 Listing of input data is desired.

9-10 Number of cross variables to appear on this graph
(maximum is 14)

11-13 Index of the base variable. On graphs, the base
variable will appear on the vertical axis. On
histograms, the base variable will appear on the
horizontal axis.

14-2bk Form of the graph or width of interval if a histogram.

Col. 14-15 01 If a one-page graph is desired
-1 If a multiple-page graph is desired, or

Col. 14-24 Width of the interval for a histogram
(punch the decimal point).

k. Heading Card(s)

Col. 1-72 Punch the desired heading. Each card is a line of
the heading. There must be at lease one Heading Card,
but no more than two, per graph or histogram.

0(.) Cross-Variable Card

The Cross-Variable Card is punched as follows (for graphs only,
not histograms). The cross variables specified to be crossed
with one base variable will appear on one graph; the cross vari-
ables.will appear on the horizontal axis.

Col. 1-6 CRSVAR
7-9 Index of the 1st cross variable
10 Symbol for the 1st cross variable (see below)

11-15 Leave blank.
16-18 Index of the 2nd. cross variable

19 Symbol for the 2nd. cross variable
20-24 Leave blank.

61-63 Index of the 7th cross variable
64 Symbol for the 7th cross variable

65-69 Leave blank.
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The symbols to be used for each cross variable must be specified,
Allowable symbols are:Ii , - J K L M N 0 P Q R S T U V W X Y Z

The following symbols may not be used because they have been used to
represent ties (more than one point occurring at the same coordinates):

2 2 8 8 E 14
3 3 9 9 F 15
4 4 ~ A 10 G 16
5 5 B if H 17
6 C 12 I18
7 7 D 13 / more thenl18

If there are more than seven cross variables, continue punching a
second card in the same manner

Col. 1-6 CRS VAR
7-9 Index for the 8th cross variable
10 Symbol for the 8th cross variable

11-15 Leave blank.

61-63 Index for the 14th cross variable
(4 Symbol for the 14th cross variable

6 5-69 Leave blank.

The maximum number of cross variables for a specified base variable
is 14.

6. For e brief description of the computational procedure, refer to the
Biomedical Computer Programs manual.
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1. Program Name. 81M02D

2. Central Memory (CM): 75000

3. General Description

8. This program computes simple correlation coefficients, averages
and measures of dispersion on entering variables and/or trans-
generated variables.

A special feature of this program is the selection of cases
from the input data by specifying a Boolean expression; i.e.,
case is accepted if it is in agreement with the expression;
otherwise, the case is skipped. The expression consists of
variables and constants involving relationships of equality or
inequality written in a logical form using the operations
AND and OR.

b. Output from this program includes-

1) sums
2) means

3) Standard deviations
4) Correlation matrix

optional output includes-

5) Cross-product deviations
6) Variance-covariarce matrix

7) one-page cross-tabulation plots of any two variables,
automatically scaled to 50 (vertical) by 100 (horizontal)
character spaces or units.

C. Limitations per problem:

1) p, number of original variables (2 < p:5 135)
2) ni, number of original cases (2 < n -' 99,999)
3) J. number of Plot Selection Cards (O f j f 99)
4) q, number of variables added to the original set after

t ransgenera tion (-l133 ý q : 133)
5) b, number of Case Selection Cards (0Ge b e 9)
6) m, number of Transganeratlon Cards (6-e m;- 150)
7) k, number of Variable Format Cards (I Z k;: 10)

d. Tha program allows transgeneration of the input data. Codes
01-16 and 41 of the transgoneratlon list may be used.

4. Order of Card3,

Cards indicated by letters enclosed in parentheses are optional. All
other cards must be included in the order shown.

a. Job Card III A
(b) REQUEST Card(s) (*-IIB

42 -PREFACE to the CDC 6500 STATISTICAL PROGRAMS
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c. LIBCOPY Card
i, IGO Card ' III D)

e. 7-8-9 Card (multiple-punched column one)
f. Problem Card

(9.) Standard Transgeneratlon Card(s) I I A)
(h.) Case Salection Card(s)
I. F-type Variable Format Card(s) (e- 1B)
(j)Data input Card (' 11B)

(Place data input deck here if data
is from cards)

(k.) Plot* Selection Card(s)

Repeat f. through (k.) as desired.

1. Finish Card (ie-II D)
m. 6-7-8-9 Card (multiple-punched in column one)

5. Preearation of Cards Specific for this Program

f. Problem Card

Col. 1-6 PROBM
7-12 Alphanumeric problem name
13-15 Number of original variables (2 < p~ 135)
16-20 Number of original cases (2 < nF < 9999)
21-22 Number of Plot Selection Cards; if nDne,

leave blank. (0 < j :! 99)
23-26 0000 No variabl-es added to, or subtracced

from, the original set after trans-
generation

*q q variables added to the o.-Iginal set
after tranigeneration (2 < p + q:5 135)

-q q variables subtracted froGm the original
set after transgeneratlon

27-28 00 No Case Selection Cards
---b b cards used for Boolean expression;

case selection occurs after trans-
generation (b < 9)

-b b cards used for Boolean expression;
case selection occurs prior to trans-

29-30 NO if matrix of cross products is not
di , ,red

31-32 NO if covariance matrix Is not desired
33-34 No if alternate input tape Is not to

be rewound
35-65 Leave blank.
66-68 000 No transgeneration

m m Transgendrat ion Cards (0 <m < 150
69-70 00 Data input from cards

08 Data input from logical tape unit 8
71-72 Number of Variable Format Cards (I < k < 10)

S-PREA CE to the C Dc 6500 STATISTICAL PROGRMS
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(h.) Case Selection Card(s)

It is often useful to select cases if the value of a parti-
cular variable is less than some constant, greater than
some constant, equal to some constant, etc. Symbolically,

v(I < C
v(I > C

i~)

J- ~ ~ ~ ~ ~ ~ V (h. CaeSlcio ds

where 115 the index of some variable. To select only those
cases where the values of a variable are betlestan two con-
stants involves the operation AND.

V(I) > C AND V(I) < 8

To select only those cases where either of two variables
must satisfy a relationship involves the operation OR.

V(I) > C OR V(J) < B

Perhaps a more complicated expression is desirable, e.g..

(V(I) > A) OR (V(J) < B) AND (V(K) a C),

According to rule, the entire Boolean expression is either
true or false for the case being tested. It is examined
from left to right. If an OR is encountered, and the
expression preceding the OR is true, the entire expression
is considered to be true for this case, and the case is se-
lected for inclusion.
Since parentheses cannot be used for compound AND/OR

expressions, AND is assumed to precede OR. The statement

W OR X AND Y OR Z

will operate as

W OR (x AND Y) OR Z.

A Case Selection Card Is written as a sequence of con-
ditions separated by an operation. A condition is a
variable and a constant separated by a relationshlp.

Variables: A variable Is specified by the alphabetic V and
the variable Index; V(100), V(010), V(149), V(008). The
three-digit index is necessary; it is enclosed by perenthe-
ses.

Constants: Constants are specified by their literal value,
e.g., -22.43, .99090, 1.0000, .00009. Five numeric
characters with a decimal point are alloweo. If the
sign (+,-) Is used. then only four numeric characters
are allowed.
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Relationships: Relationships are specified by uving the
following two-character codes: GT (greater ,hen), *

LT (less than), GE (greattr than or equal to), LE
(less than or eq4aal too), EQ (equal to), K. (not equal
to).

Operations: Operations are specified by using the follow-
ing two-character codes: AN (and), OR (or), ** (end
of expression).

NOTE: (not greater than) .- LE
(not less than) --

not greater than or equal to) -" LT
not less than or equal to) '-- GT

Eximples:

1) (v(OO2NEV(lo0))**

The cae is accepted if variable 2 is not
equal to variable 100.

ii) (V(310)GEIOO.O0)AN(V(OO)LT200.00)**

The case is accepted if variable 10 is greater
than or equal to 100.00 and variable 10 is
less than 200.00.

The prep&!,atfon of the Case Selection Card is as
foilcws:

Col. 1-3 (V(
4-6 Three-digit variable index

7 )
8-9 Two-character relationship

12-14 Three-digit variable inde

15 )1

(10.15 Constant (Keypunch decimal))
16 )

17-18 Two-character operation

This format is repcated four times per card ending

in Column 72. The maximum number of cards is nine.
The last operation of the expression must be *, There-
fore, the user may specify from one to 36 conditions,
each condition followed by an operation, the last

operation being **.

(k.) Plot Selection Card(s)

Col. 1-6 PLOTSL

7-9 Index of the base variable
(X - axis)
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10-11 Number of variables to be cross-plotted with this
base variable (_< 20)

s
12-14 Index of the 1- variable to be cross-

plotted with this base variable
15-17 Index of the 2n- variable to be cress-

plotted with this base variable

th
69-71 Index of the 20- variable to be cross-

plotted with this base variable

Each Plot Selection Card is independent. The saen
or dOfferent base variables may be specified on
additional cards.. The maximum number of Plot Selection
Cards is 99.

6. Fcr a brief description of the computational procedure,
refer to the Biomedical Computer Programs Manual.
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